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Geeldikkop  in  Sheep, 

( Tribulosis  ovium). 


BY 

Silt  Arnold  Tiieiler,  K.C.M.G.,  Director  of  Veterinary  Research. 

In  the  Report  of  the  Colonial  Veterinary  Surgeon  for  the  year  1886 
Hutelieon  was  the  first  to  record  the  information  obtained  from 
farmers  about  this  disease.  It  was  known  under  the  name  of 
“ Dikgeel  ” or  “Geeldikkop”  to  occur  amongst  sheep  all  through 
the  Colony.  He  stated  that  there  were  ordinarily  not  many  cases,  but 
the  mortality  amongst  those  that  did  occur  was  considerable.  The 
disease  was  described  as  a derangement  of  the  liver,  which  induced  a 
deeplj'  jaundiced  condition  of  the  whole  body.  The  liver  presented  a 
uniform  golden  yellow  colour  and  the  fat  and  tissues  throughout  the 
body  were  in  a similar  condition,  while  a serous  fluid  was  effused  in- 
to the  cellular  tissue  under  the  skin,  especially  about  the  head.  In 
the  light  of  our  own  experience  this  description  corresponds  entirely 
to  the  disease  under  discussion. 

The  farmers  were  not  unanimous  in  their  opinion  about  the  cause 
of  the  disease  and  three  views  were  expressed,  viz.: — (1)  to  drinking 
of  water  under  certain  conditions  in  the  heat  of  the  day,  a view  which 
was  an  interpretation  of  the  fact  observed,  that  sheep  grazing  near 
the  water  contracted  it,  (2)  to  the  eating  of  a certain  plant  having  a 
yellow  flower.  The  name  of  the  plant  was  not  given.  There  can  be 
but  little  doubt  that  “ Tribulus  terrestris  ” was  meant,  a plant  which 
indeed  in  our  experiments  has  proved  to  be  the  cause  ( vide  infra); 
(3)  to  the  eating  of  a poisonous  grub  which  had  a yellow  head.  It  is 
not  stated  where  this  grub  was  found,  but  most  likely  the  larva  was 
meant,  which  is  found  in  the  stalks  of  some  of  the  Tribulus.  Hutelieon 
carefully  stated  that  he  did  not  know  whether  the  poison  was  of 
vegetable  or  (4)  malarial  origin,  but  thought  that  it  was  probably  of 
the  latter,  hence  its  more  frequent  occurrence  when  sheep  were  glaz- 
ing near  water.  These  four  different  views  were  met  by  us  at  the 
beginning  of  the  enquiries  into  the  possible  cause  of  the  disease. 
Whilst  the  first  three  originated  from  the  farmers,  the  possible 
malarial  origin  was  probably  primarily  suggested  by  Hutelieon.  In 
the  report  for  the  year  1894  Hutelieon,  in  discussing  the  necessity  for 
experimental  research  into  the  cause  of  Stock  diseases  referred  to 
“ Geeldikkop,”  “ Vomeerziekte  ” and  “ Mesbek  ” as  being  due  to 
some  local  causes  and  spoke  of  them  in  connection  with  plants 
suspected  of  possessing  poisonous  properties.  In  the  same  report 
Dixon  made  reference  to  an  outbreak  in  the  same  year.  It 
occurred  in  December,  1894.  in  t lie  Gouph  and  he  found  sheep  and 
goats  down  with  it.  He  mentioned  the  same  symptoms  and  lesions 
as  were  given  by  Hutelieon  and  found  the  temperature  of  some  of  the 
sheep  to  range  between  103  and  104°  F.  He  stated  that  experienced 
farmers  considered  ihe  disease  to  be  caused  by  the  eating  of  the  plant 
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“ I) ubbelt  j edoor n ” ; whilst  others  ascribed  it  to  the  larva  in  the  stalk 
of  that  plant.  On  post  mortem- he  found  large  quantities  of  the  plant 
in  the  stomach.  He  then  suggested  the  advisability  of  carrying  out 
some  experiments  to  prow  whether  the  plant  produced  the  disease  or 
not  and  whether  it  was  capable  of  being  communicated  by  inocula- 
tion. He  also  quoted  the  experience  of  farmers  that  the  disease  could 
be  prevented  to  a large  extent  by  kraaling-  the  sheep  at  night  on  high 
lying  veld  and  not  allowing  them  to  graze  in  the  morning  until  the 
dew  was  off  the  bushes.  In  the  following  year  Dixon  carried  out 
three  feeding  experiments,  which  were  all  negative,  hence  the  conclu- 
sion that  the  plant  was  not  the  cause  of  the  disease.  This  view  was 
further  supported  by  the  interesting  observation  that  he  noticed  out- 
breaks of  Geeldikkop  between  the  23rd  May  and  the  14th  July,  1895- 
in  the  Beaufort  West  District  in  sheep,  that  had  been  running  in  the 
higher  regions  of  the  Xieuweveld  and  on  being  brought  down  to  the 
flats  in  the  neighbourhood  of  Beaufort  West  some  twenty  or  thirty 
contracted  the  disease.  There  were  at  this  time-  heavy  frosts  at  night,, 
and  heavy  dews  early  in  the  morning,  but  the  days  were  hot.  Geel- 
dikkop occurring  at  this  time  of  the  year  was  somewhat  remarkable, 
for  the  disease  was  usually  only  prevalent  during  the  summer 
months  and  no  dubbeltje  could  be  found,  as  the  frosts  had  destroyed 
the  green  plants.  The  knowledge  concerning  Geeldikkop  that  was 
available  up  to  1899  was  collected  by  Dixon  (dated  from  Beaufort 
West,  11th  May,  1899),  who  published  it  in  the  Agricultural 
Journal  of  the  Cape  of  Good  Hope,  Yol.  XIY,  No.  12  1899,  from 
which  the  following  notes  are  taken  : — • 

“ The  disease  is  very  prevalent  in  portions  of  Beaufort  West  and 
neighbouring  districts  during  the  summer  months.  It  usually  makes 
its  appearance  about  the  month  of  December  under  certain  atmos- 
pheric conditions  and  will  continue  if  these  conditions  are  favourable 
up  to  April  or  even  May.  Sheep,  especially  lambs,  are  more 
susceptible  to  it  than  goats  and  Merinos  more  so  than  Cape  Sheep.” 

In  referring  to  the  dubbeltje  as  the  cause  of  geeldikkop  he  stated 
that  during  the  summer  months  it  grew  luxuriantly  in  those  places  in 
the  veld  on  which  the  disease  was  contracted.  He  further  stated  that 
from  previous  observations  he  was  inclined  to  believe  that  the  eating 
of  the  plant  under  certain  conditions  was  probably  the  cause,  for  the 
disease  appeared  only  when  stock  were  grazed  in  those  places  where 
the  dubbeltje  grew  in  abundance.  It  never  appeared  except  after 
rains,  and  the  most  favourable  atmospheric  conditions  for  its 
prevalency  were  rain  showers  sufficient  to  bring  up  this  plant, 
followed  by  hot  winds.  He  thought  it  possible  that  the  scorched 
plant  might  become  poisonous.  Pans,  where  the  plants  grew  and 
easilv  became  scorched  were  likely  spots  for  sheep  to  contract  the 
disease.  If  the  rains  continued  so  that  the  plants  remained  green, 
dikkop  did  not  appear  notwithstanding  that  the  dubbeltje  plant  grew 
luxuriantly. 

A number  of  sheep  and  goats  fed  on  dubbeltje,  both  in  a fresh  and 
withered  condition,  gave  negative  results,  but  were  not  considered 
final.  Inoculations  undertaken  with  the  yellow  serous  effusion  found 
beneath  the  skin  of  the  head,  the  blood,  bile,  splenic,  liver  and 
lymphatic  pulp  emulsions  taken  from'  affected  animals,  all  gave 
negative  results. 


Hutcheon  in  his  report  for  the  year  1891)  referred  to  Dixon’s  re- 
ports without  any  comments  or  additions  of  his  own.  In  his  report 
for  the  year  1904  he  again  brought  the  knowledge  up  to  date,  in 
referring  also  to  Paine’s  contribution.  The  latter’s  investigations 
appeared  in  the  Journal  of  Comp.  Pathology  and  Therapeutics  XIX. 
March,  1900.  Of  additional  interest  and  not  referred  to  by  Dixon 
were  the  following  notes: — “ the  conditions  mentioned  before  (under 
which  the  disease  appeared)  were  then  particularly  dangerous,  if 
previous  to  the  rains  there  had  been  a long  period  of  drought.  Some 
farmers  stated  that  the  disease  was  apt  to  occur  if  sheep  drank  hot, 
stagnant  water  when  in  heated  condition.”  Paine  continued, 
“ whilst  this  happened  many  times  during  the  season  without  any 
occurrence  of  the  disease,  on  particular  farms  after  a period  of 
drought,  the  farmers  knew  for  a certainty  that  if  they  allowed  their 
flock  to  graze  in  low  vleis,  within  a few  days  after  the  rain  the  disease 
would  break  out,  although  no  cases  had  occurred  on  the  farm  during- 
the  past  year  or  more.”  Paine  saw  the  disease  suddenly  break  out 
throughout  a whole  district  in  the  course  of  a week  or  two,  the  rain 
having  fallen  after  a long  period  of  drought.  He  referred  to  a certain 
similarity  between  this  disease  and  horse-sickness,  but  made  it  clear 
that  lie  did  not  imply  that  they  were  related  in  any  way;  he  had 
never  seen  a case  of  horse-sickness  in  the  districts  when  Geeldikkop 
appeared.  “ An  outbreak  could  be  checked  with  certainty  by  remov- 
ing- the  diseased  flock  to  the  high  veld,  by  kraaling  them  on  the  veld, 
by  not  allowing  them  to  graze  before  sunrise  and  after  sunset.” 

He  quoted  the  views  about  the  dubbeltje,  but  he  spoke  of  them  u.s 
not  tenable,  since  both  experience  and  experimental  work  disproved 
such  a conclusion.  It  is  stated  that  experienced  farmers  had  seen 
the  disease  in  places  where  none  of  the  plants  were  found.  Against 
Dixon’s  experiment  the  argument  had  been  raised  by  some  critics 
that  the  plants  were  not  in  the  supposed  toxic  condition  at  the  time 
he  carried  out  his  feeding  tests.  In  order  to  clear  up  this  point  Paine 
drenched  a healthy  sheep  with  a “ concentrated  solution  of  the  con- 
tents of  the  rumen  taken  from  a sheep  which  had  been  sick  about  two 
days.”  This  did  not  produce  any  disease.  He  suggested  that  if  a 
plant  was  the  cause  it  would  still  be  present  in  the  rumen  and  if  it 
possessed  any  toxic  properties  these  would  probably  have  been  present 
in  the  solution.  Experience  in  outbreaks  proved  that  the  disease  was 
not  contagious.  Microscopic  examination  of  blood,  etc.,  have  con- 
stantly given  negative  results.  Attention  was  drawn  to  the  similarity 
to  certain  diseases  of  malarial  nature.  The  interpretation  of  the- 
conditions  under  which  Geeldikkop  was  contracted  was  more  con- 
sistent with  the  view  that  a winged  insect  acted  as  an  intermediate 
host.  The  non-inoculabilitv  was  not  a strong  argument  against  the 
theory  that  it  was  a form  of  malaria.  “East  Coast  Fever  was  not 
inoculable  and  yet  was  caused  bv  piroplasmas.” 

In  February,  1904,  Paine  carried  out  some  inoculation  experiments, 
injecting  blood  of  an  affected  sheep  taken  from  the  jugular  vein  in  one 
instance  and  from  the  carotid  in  the  second;  a third  one  was  drenched 
with  the  contents  of  the  rumen  (the  one  quoted  before).  Subsequently 
some  febrile  disturbances  were  noted.  In  1904  blood  from  a sick 
goat  was  injected  intravenously  and  spleen  emulsion  subcutaneously 
into  six  healthy  Merino  sheep.  With  the  blood  of  a sick  sheep  six 


p were  inoculated  intravenously  and  two  subcutaneously, 
injected  sheep  died  of  an  accident.  The  sheep  injected 
blood  gave  temperature  reactions  but  no  other  clinical 


in  the  report  quoted  drew  attention  to  the  fact  that 
usually  occurred  at  the  same  time  and  under  conditions 
lose  which  gave  rise  to  malarial  catarrhal  fever  in  those 
ere  both  diseases  were  met  with,  but  the  latter  visibly 
p only,  whereas  the  former  affected  both  sheep  and  goats, 
arial  catarrhal  fever  prevailed  over  a large  area  of  grass 
veld  where  Geeldikkop  was  not  known.  The  difference 
two  was,  that  the  one  was  inoculable,  and  the  other  one 
noted  the  case  on  a farm  where  the  grazing  ground  was 
not  the  kraal  and  the  disease  ceased  and  it  reappeared 
le  sheep  were- allowed  to  return  to  the  infected  veld.  This 
point  (Hutcheon  continued)  to  something  in  the  vegeta- 
1 the  other  hand  the  disease  suddenly  ceased  on  the  same 
no  change  of  kraal  or  grazing  ground  was  made  and  the 
)rn  was  as  abundant  as  before.  In  the  report  of  the  Act- 

■ of  Agriculture  (Hutcheon)  for  the  year  1905,  Elley  re- 
‘xperience  in  Beaufort  West  district,  where  the-  ravages 
se  in  the  latter  part  of  1904  and  beginning  of  1905  had 
evere.  On  the  farm  “ Grootfontein,”  in  one  flock  of  a 
irinos,  four  hundred  contracted  Dikkop  in  one  week,  the 
ccumbed.  The  disease  had  started  in  the  first  week  of 
nd  was  over  by  April.  It  was  first  noted  in  the  Gouph 
en  small  outbreaks  had  been  fairly  general  throughout  the 
roo.  He  further  stated  that  “ it  would  appear  as  if  this 
going  to  throw  discredit  upon  old  ideas  ” inasmuch  as 

■ unprecedented  rains  of  September  and  October  we  should 
eard  of  Dikkop  this  season.  He  then  explained  tlie 
mall  number  of  outbreaks  that  had  been  occurring  to  the 
mmediately  removing  the  flocks  to  mountain  veld  or  high 
m as  they  had  commenced  to  show  Dikkop.  Elley  further 
the  disease  appeared  to  occur  in  waves  and  it  was  often 
* the  flock  back  to  the  veld  on  which  tlie  disease  was  con- 
irtnight  previously.  Occasionally,  when  it  had  been 

0 move  a flock  to  either  mountain  veld  or  ridge,  a simple 
ifferent  veld  at  the  same  altitude  was  beneficial.  In  his 
remarks  he  stated  that,  in  spite  of  the  great  popularity  of 
jedoorn  theory  amongst  farmers,  lie  was  still  convinced 
rary  and  referred  to  the  difficulty  of  investigating  this 
ase  of  merino  sheep  in  the  Karroo,  owing  to  a complete 
ns. 

liter’s  capacity  as  Government  Veterinary  Bacteriologist 
ansvaal  no  opportunity  occurred  of  investigating  this 

1 since  the  Transvaal  is  exclusively  grass  veld  no  Geel- 
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Again  in  the  year  1917  it  appeared  throughout  practically  the  whole 
of  the  Karroo  and  affected  hundreds  of  thousands  of  sheep,  causing 
heavy  mortality.  In  the  Union  Parliament  attention  was  drawn  to 
the  heavy  losses  occurring  and  requests  were  made  that  investigations 
should  he  carried  out  into  the  cause  of  the  disease  with  a view  to 
preveiiTion  and  cure. 

Uur  investigations  commenced  as  soon  as  the  first  outbreaks  were 
brought  to  our  notice  and  Mr.  Walker  was  entrusted  with  the  pre- 
liminary enquiries.  The  first  outbreaks  examined  by  him  occurred 
at  the  end  of  December,  1915,  in  Donkerpoort,  Orange  Free  State. 
Several  farms  were  visited  and  the  number  of  sick  lambs  amounted  to 
an  average  of  50  per  cent,  of  the  season’s  crop.  On  one  place  out  of 
GOO  lambs  200  were  found  down  with  Dikkop.  Another  owner  stated 
that  his  losses  in  the  previous  season  had  been  160  goats. 

A further  outbreak  was  investigated  in  .January,  1916,  on  the  farm 
“ Bergrivier,'’  Luckhoff,  District  Fauresniith,  Orange  Free  State,  of 
which  some  details  were  of  interest  as  they  showed  to  what  extent  the 
disease  appeared  and  how  its  ravages  were  checked.  It  first  broke  out 
in  a lot  of  1,100  ewes  in  November,  when  one  morning  thirty-five 
ewes  were  noticed  sick,  they  were  then  shifted  to  another  camp  and 
the  same  day  eighty  more  were  found  sick;  they  were  again  moved 
on  to  the  top  of  a hill  and  no  more  sickened.  In  a second  lot  of  about 
800  lambs  and  young  wethers  the  total  number  of  sick  cases 
Reached  200  when  they  were  moved  and  the  disease  was  arrested.  On 
the  farm  “ Spitzkop  ” where  there  were  2.000  sheep  at  the  time  of 
the  visit  about  500  had  sickened  of  which  200  had  died. 

Further  outbreaks  were  investigated  in  February,  1916.  In  the 
Middelburg  District  (Cape  Province).  On  the  farm  “ Baleary  ” four 
separate  outbreaks  had  occurred  in  the  season  1915-16,  each  fresh 
outbreak  appearing  about  eight  days  after  a fall  of  rain.  Previous 
to  l915  no  Dikkop  had  been  noticed  for  at  least  nine  years.  On  the 
farm  “ Droogefonteiu  ” a previous  but  mild  outbreak  had  occurred  in 
1908-1909  season,  whilst  the  last  one  commenced  in  December,  1915, 
and  affected  about  fifty  sheep,  lasting  to  March,  1916.  On  this  farm 
the  disease  was  not  noticed  in  all  the  camps.  On  the  farm  “ Fair- 
field  ” previous  severe  outbreaks  of  the  disease  had  been  noted  in 
1908-09,  when  out  of  a lot  of  900  sheep  running  on  one  portion  of  the 
farm  known  as  “ Kleinplaats  ” 500  contracted  Geeldikkop.  The  out- 
break commenced  in  December,  the  climatic  conditions  being  at  that 
time  periodical  rains  after  severe  drought.  The  year  1910-11  was  a 
•mild  year  and  the  outbreak  was  checked  by  removal  of  the  flock.  The 
last  outbreak  occurred  in  1915-16  on  ‘‘  Kleinplaats.”  Mr.  Walker 
collected  material  for  microscopical  examination  on  all  these  farms 
and  sent  sick  sheep  from  two  places  (Donkerpoort  and  Maleary)  to 
the  Laboratory,  where  they  arrived  alive  and  served  for  further 
observation  and  examination.  In  January,  1917,  a new  outbreak  was 
reported  on  the  farm  “Bergrivier,”  Orange  Free  State,  and  as  this 
farm  was  under  consideration  for  experiments  into  the  cause  of  the 
disease,  a visit  was  made  bv  the  winter  in  company  with  Dr.  I.  B. 
Pole-]'] vans.  Chief  of  the  Division  of  Botany.  The  outbreak  was  only 
a mild  one  and  offered  an  opportunity  of  examining  some  sick 
sheep  and  of  making  some  autopsies  on  sheep  killed  for  this  pur- 
pose. 
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At  the  time  of  the  visit  the  pasture  was  not  in  a good  condition,  the 
veld  looked  almost  bare,  in  fact  it  represented  the  typical  appearance 
■of  the  Karroid  Plateau  in  winter.  The  vegetation  was  composed 
chiefly  of  small  dwarfed  shrublets  consisting  of  Qhrysocoma  tenuir 
folia,  Pentzia  glob o.s a,  Tripteris  spinescens,  Aster  filifolius  and 
Salsola  aphylla.  The  Cape  slangkop — Ornithoglossum  glaucum — 
was  plentiful  and  just  coming  into  flower.  Grasses  were  almost 
entirely  absent,  the  ony  two  noted  were  Aristida  obtusa  and  Tragus 
koelerioules . The  only  other  plants  which  were  recognisable  on  the 
farm  at  this  time  were: — Gnidia  microcephala,  Portulaca  quadri- 
fida,  Dianthus  scaber,  Sesamum  capense  and  a species  of  Laclienalia, 
Tribulus  terrestris  was  abundant,  but  the  plants  were  only  half 
grown,  and  were  suffering  considerably  from  drought  as  was  evident 
from  their  wilted  appearance. 

Dr.  Pole-Evans  who  gave  some  attention  to  the  prevalence  of 
plants  came  to  the  conclusion  that  the  vegetation  was  of  such  a 
simple  nature,  the  number  of  different  plants  being  small,  that  the 
popular  idea  about  the  poisonous  nature  of  Tribulus,  which  was  very 
prevalent  could  not  in  his  opinion  be  discarded. 

On  this  visit,  one  farmer  gave  the  information  that  on 
a paddock  of  his  farm  he  had  constantly  a few  casbs 
•of  Geeldikkop  amongst  his  lambs  and  yet  there  were  no 
dubbeltjes  found.  A special  point  was  made  of  examining  this  pad- 
dock,  when  at  first  sight  it  appeared  that  dubbeltjes  were  absent,  but 
>011  inspecting  the  boundary  lines  these  plants  were  found  in  some 
places  in  considerable  numbers.  There  thus  appeared  the  possibility 
that  dubbeltje  could  be  fed  down  with  sheep  and  that  they  were 
apparently  fond  of  the  plant.  On  this  occasion,  on  reaching  Grange 
in  the  adjoining  Cape  Province  we  were  informed  that  in  1915-16  out 
of  1,800  sheep,  belonging  to  two  farmers,  grazing  over  a number  of 
farms,  450  contracted  Geeldikkop  within  a few  days  and  only  60  re- 
covered. 

Summary  of  Information  collected. 

■ The  information  collected  on  various  trips  can  be  summarised  as 
follows  : — 

(1)  Geeldikkop  affected  merino  sheep  and  angora  goats, 
particularly  the  lambs,  also  bastard  sheep. 

(2)  The  disease  did  not  occur  every  year. 

(3)  The  disease  usually  began  in  November  and  lasted  until 
April. 

(4)  Geeldikkop  was  said  to  be  more  prevalent  on  river  farms.  On 
berg  farms  little  or  no  Dikkop  was  said  to  occur. 

(5)  Only  sheep  that  grazed  on  the  veld  contracted  it. 

(6)  The  low  lying  parts  of  a farm  were  particularly  dangerous. 

(7)  The  earlier  the  first  rains  occurred  followed  by  a spell  of  dry 
weather,  the  earlier  the  disease  made  its  appearance.  If  on 
the  other  hand  no  dry  weather  followed,  little  or  no  Geel- 
dikkop appeared. 

(8)  Geeldikkop  occurred  earlier  than  bluetongue  and  horse-sick- 
ness. Bluetongue  usually  appeared  before  lxorse-sickness. 

(9)  It  was  more  prevalent  in  bad  bluetongue  or  liorse-sickness 
seasons. 

(10)  In  some  years  bluetongue  appeared  and  no  Dikkop  or  vice 
versa. 
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(11)  Some  farmers  believed  that  it  was  caused  by  feeding  on  the 
Dubbeltjedoorn,  which  sprang  up  after  rains. 

(12)  Healthy  sheep  put  on  dubbeltje  ground  showed  the 
symptoms  of  Geeldikkop  about  two  days  later. 

(Id)  It  was  a general  opinion  amongst  farmers,  that  dubbeltjes 
were  more  poisonous  on  lime  veld  than  elsewhere. 

(14)  Dikkop  did  reappear  soon  after  the  return  of  the  Hock 
on  the  “ infected  ” veld. 

(15)  It  had  been  noted  that'  on  a small  farm  which  was  well 
stocked  and  eaten  down,  Dikkop  did  not  occur,  whilst  on  the 
adjoining  one  it  was  very  prevalent. 

(16)  One  observer  stated,  that  on  one  occasion  a swarm  of  locusts 
settled  on  the  veld  and  ate  off  all  the  dubbeltje  and  subse- 
quently no  more  Geeldikkop  was  noted. 

(IT)  Some  farmers  maintained  that  the  dubbeltje  was  only 
poisonous  when  it  became  partly  dry  after  a spell  of  hot 
weather. 

(18)  Dubbeltje  seeds  were  stated  only  to  be  dangerous  when 
green;  when  ripe  and  dropping  off  they  were  no  longer  so. 

(19)  Other  farmers  held  the  insect  larva  found  in  the  stalk  of 
the  plant  to  be  responsible. 

(20)  Some  held  that  insects  were  responsible  as  carriers  of  an 
infection  and  in  support  of  their  views  pointed  out  that  Geel- 
dikkop was  more  prevalent  on  farms  situated  near  a river  or 
on  low  lying  parts  of  a farm. 

(21)  The  observation  that  the  disease  was  more  prevalent  on  low 
lying  parts  of  the  farm  was  explained  bv  farmers  on  the 
grounds  that  the  plant  was  more  abundant  in  these  spots. 

(22)  Other  farmers  attributed  the  cause  to  sheep  drinking 
water  while  in  a heated  condition  during  the  heat  of  the  mid- 
day sun. 

(23)  Removal  to  elevated  positions  of  the  farm  was  undertaken 
as  a preventative  as  soon  as  the  disease  appeared  and  it  was 
arrested  soon  after  the  removal  of  the  flock. 

(24)  It  suddenly  ceased  in  flocks  continuing  to  feed  on  the  same 
veld  where  they  contracted  it. 

(25)  One  observer  stated  that  Geeldikkop  took  * forty-eight  hours 
to  develop  and  that  no  further  cases  occurred  forty-eight 
hours  after  removal  of  a flock  to  clean  ground.  Another 
farmer  noticed  the  disease  on  the  third  day  after  healthy 
sheep  had  been  brought  to  fresh  veld. 

(26)  Frosts  stopped  the  disease. 

(27)  Sheep  which  had  recovered  from  an  attack  of  Geeldikkop 
contracted  it  again  either  in  the  same  season  or  the  following 
year.  Such  cases  usually  died. 

(28)  Mortality  varied  on  various  farms  and  in  the  different  out- 
breaks and  amounted  to  from  25 — 90  per  cent. 

Deductions  and  Experimental  Investigations. 

From  the  evidence  collected,  both  by  previous  investigators  and  by 
us,  the  following  deductions  were  made,  which  served  as  a basis  for 
the  experiments  undertaken: — (1)  The  disease  may  be  of  malarial 
origin,  notwithstanding  the  absence  of  visible  parasites  in  the  blood 
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and  its  non-inoculability.  A strict  analogy  to  any  known  disease  of 
“ malarial  ” nature  cannot  be  found.  All  blood  diseases  so  far  known, 
due  to  ultravisible  viruses  are  inoculable ; of  those  of  protozooic  origin 
East  coast  fever  is  the  only  one  not  inoculable  with  blood.  Ticks 
were  excluded  at  the  outset,  but  winged  insects  came  into  considera- 
tion. It  was  however  not  likely  that  Gleeldikkop  is  of  malarial  origin, 
as  the  climatic  and  atmospheric  conditions  prevailing  at  that  time  did 
not  provide  sufficient  opportunities  for  the  breeding  of  such  insects. 
The  disease  appeared  after  a drought  when  rains  had  fallen:  heavy 
rains  however  stopped  it  again.  It  is  under  the  latter  conditions 
that  the  insect-transmitted  diseases  occur.  (2)  It  is  more  likely  that 
the  disease  is  of  vegetable  origin  and  in  support  of  this  view  are  the 
peculiar  climatic  conditions  which  favour  a sudden  and  luxuriant 
growth  of  vegetation.  The  negative  results  both  of  microscopical 
examination  and  of  inoculation  experiments  support  this  view. 

The  first  question  to  be  solved  was  therefore  to  ascertain  in  which 
manner  the  disease  was  contracted,  viz.  : through  the  skin  or  through 
the  mouth.  Muzzled  sheep  running  with  grazing  sheep  would  solve 
this  problem'.  The  fact,  that  all  observations  pointed  to  Tribulus 
terrestris  as  the  possible  cause,  notwithstanding  previous  negative  re- 
sults, led  to  the  decision  to  repeat  feeding  experiments  with  this 
plant,  but  with  sheep  that  were  exposed  to  the  same  atmospheric 
conditions  as  they  would  have  been  if  they  had  contracted  it 
naturally,  viz.  : the  experiments  should  be  carried  out  on  a Geeldik- 
kop  farm  with  all  necessary  control  to  allow  definite  conclusions.  The 
first  nmzzling  experiments  were  carried  out  in  March  and  April,  1916, 
on  the  farm  “ Baleary,”  when  fifty  sheep  were  muzzled  and  exposed. 
Since,  however,  no  cases  occurred  amongst  the  control  lot  or  amongst 
the  sheep  of  the  farmer  no  conclusions  could  be  drawn.  The  second 
experiment  was  undertaken  on  the  farm  “ Bergrivier  ” and  was 
started  on  February,  1917.  It  was  under  the  charge  of  Mr.  Tb. 
Meyer.  Technical  Assistant.  The  information  given  hereafter  is 
partly  taken  from  his  notes.  In  the  course  of  the  experiment  some 
additional  modifications  were  carried  out  which  are  all  enumerated 
hereafter.  Inoculation  experiments  were  likewise  repeated  both  in 
Onderstepoort  and  on  the  farm  “ Baleary.”  In  the  latter  instance 
the  sheep  were  immediately  afterwards  trucked  and  sent  to 
Onderstepoort,  where  they  were  kept  under  observation. 

I. — Experiments  to  Trans jiit  the  Disease  by  the  Injection  of 
Material  Obtained  from  Sick  Sheep. 

(a)  Blood  injections.  (Fresh  and  citrated  blood  was  employedj. 
Sheep  9446  on  21st  February,  1916,  injected  intrajugularly  with 
10.ee  blood  of  sheep  9501.  Sheep  94S7  on  the  22nd  February,  1916, 
injected  intrajugularly  with  10.ee  fresh  blood  of  sheep  9506.  Sheep 
9466  on  22nd  February,  1916,  injected  intrajugularly  with  10.ee 
fresh  blood  of  sheep  9504.  Slice])  9464  on  22nd  February,  1916, 
injected  intrajugularly  10.ee  fresh  blood  of  sheep  9504.  Sheep  9465 
on  22nd  February,  1916,  injected  intrajugularly  10.ee  fresh  blood  of 
slice])  9504.  Sheep  9466  on  22nd  February,  1916,  injected  intra- 
jugularly 10.ee  fresh  blood  of  sheep  9504.  Sheep  9480  on  22nd 
February,  1916,  injected  intrajugularly  10.ee  fresh  blood  of  sheep 
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9505.  Sheep  9481  on  22nd  February,  191G,  injected  intrajugularly 
10. cc  fresh  blood  of  sheep  9505.  Sheep  9486  on  22nd  February,  1916, 
injected  intrajugularly  10. cc  fresh  blood  of  sheep  9506.  Sheep  9462 
on  22nd  February,  1916,  injected  intrajugularly  10. cc  fresh  blood  of 
sheep  9504.  Sheep  9454  on  27th  February,  1916,  injected  intra- 
jugularly 10. cc  fresh  blood  of  sheep  9503.  Sheep  9453  on  27th 
February,  1916,  injected  with  15. cc  blood  of  sheep  9502.  Sheep  9452 
on  27th  February,  1916,  injected  intrajugularly  10. cc  blood  of  sheep 
9502.  Sheep  9488  on  the  27th  February,  1916,  injected  intra- 
jugularly 15. cc  fresh  blood  of  sheep  9508.  Sheep  9489  on  the  27th 
February,  1916,  injected  intrajugularly  10. cc  fresh  blood  of  sheep 
9509.  Sheep  9493  on  29th  February,  1916,  injected  subcutaneously 
10. cc  fresh  blood  of  sheep  9509.  Sheep  9451  on  29th  February,  1916, 
injected  intrajugularly  10. cc  blood  of  sheep  9502. 

Results:  A total  number  of  seventeen  sheep  were  injected  intra- 
jugularly with  blood  from  sheep  suffering  from  Geeldikkop;  in  four 
cases  the  blood  was  nitrated  otherwise  it  was  fresh  when  used.  The 
injected  sheep  were  kept  under  observation  for  one  month  and  their 
temperatures  recorded  daily.  No  disturbances  were  noted  during 
this  period. 

Conclusion  : The  injection  of  blood  of  sheep  suffering  from  Geel- 

dikkop did  not  convey  this  disease  to  healthy  sheep. 

(6)  Injections  into  the  Jugular  vein  and  subcutaneously  of  emul- 
sions of  different  organs  from  sheep  that  were  killed  suffering  from 
Geeldikkop. 

Sheep  9458  injected  on  22nd  February,  1916,  intrajugularly  3.cc 
liver  emulsion  of  sheep  95U3.  Sheep  9459  injected  on  22nd  February, 
1916,  intrajugularly  3.cc  spleen  emulsion  of  sheep  9503.  Sheep  9478 
injected  on  22nd  February,  1916,  intrajugularly  3.cc  emulsion  of 
lymph  gland  of  sheep  9504.  Sheep  9448  injected  on  21st  February, 
1916,  intrajugularly  3.cc  kidney  emulsion  of  sheep  9501.  The  sheep 
died  on  2nd  March  of  septicaemia.  Sheep  9457  injected 

on  22nd  February,  1916,  intrajugularly  3.cc  kidney  emulsion 
of  sheep  9503.  Sheej)  9470  injected  on  22nd  February, 
1916,  intrajugularly  3.cc  spleen  emulsion  of  sheep  9504. 
Sheep  9479  injected  on  22nd  February,  1916,  intrajugularly 
3.cc  emulsion  of  lymph  gland  of  sheep  9504.  Sheep  9490 
injected  on  27th  February,  1916,  intrajugularly  5.cc  of  liver 
emulsion  of  sheep  9508.  Sheep  9468  injected  on  22nd 

February,  1916,  intrajugularly  3.cc  kidney  emulsion  of  sheep 
9504.  Sheep  9482  on  22nd  February,  1916,  injected  intra- 
jugularly 5.cc  spleen  emulsion  of  sheep  9505.  Sheep  9472  in- 

jected on  22nd  February,  1916,  intrajugularly  3.cc  liver  emulsion  of 
sheep  9504.  Sheep  9491  injected  on  27th  February,  1916,  intra- 
jugularly 5.cc  spleen  emulsion  of  sheep  9508.  Sheep  9492  injected 
on  27th  February,  1916,  intrajugularly  5.cc  kidney  emulsion  of  sheep 
9508.  Sheep  9484  injected  on  22nd  February,  1916,  intrajugularly 
5.cc  liver  emulsion  of  sheep  9505.  The  sheep  died  on  5th  March  of 
septicaemia.  Sheep  9493  injected  29th  February,  1916,  subcutane- 
ously 4.cc  spleen  emulsion  of  sheep  9509.  The  sheep  died  eight  days 
later  of  septicaemia.  Sheep  9485  injected  on  22nd  February,  1916, 
intrajugularly  5.cc  liver  emulsion  of  sheep  9505.  The  sheep  died  on 
3rd  March  from  septicaemia.  Sheep  9471  injected  on  22nd  February, 
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1916,  subcutaneously  3.cc  s])leen  emulsion  ol  slieej)  9504.  The  sheep 
died  on  the  8th  March  of  septic  infection.  Sheep  9449  injected  on 
21st  February,  1916,  intrajugularly  3.cc  liver  emulsion  of  sheep  9501. 
The  sheep  died  on  2nd  March  of  septicaemia.  Sheep  9450  injected  on 
21st  February,  1916,  intrajugularly  3.cc  spleen  emulsion  of  sheep 
9501.  The  sheep  died  on  2nd  March  of  enteritis  liaemorrhagica. 
Sheep  9473  injected  on  22nd  February,  1916,  intrajugularly  3.ce  liver 
emulsion  of  sheep  9504.  The  sheep  died  on  28th  February,  1916,  of 
septicaemia.  Sheep  9483  on  22nd  February,  1916,  injected  intra- 
jugularly 5.cc  spleen  emulsion  of  sheep  9505. 

Results:  Kidney  emulsion  from  four  different  sheep  (9503.  9504, 
9508,  9501)  was  injected  intrajugularly  into  four  sheep  (Nos. 
9457,  9448,  9492,  9468);  of  these  one  died  (9448)  nine  days  later  of 
septic  infection  due  to  the  inoculation.  Spleen  emulsion  of  six 
different  sheep  (9503,  9504,  9505,  9508,  9509,  9501)  w^s  injected  in- 
trajugularly into  eight  sheep  (9459,  9470,  9482,  9483,  9491,  9493, 
9471,  9450).  Three  sheep  (9493,  9471,  9450)  died  of  septic  infection, 
due  to  inoculation.  Death  took  place  eight,  nine  and  fourteen  days 
later.  Liver  emulsion  of  five  different  sheep  (9503,  9504,  9505, 
9508,  9501)  was  injected  intrajugularly  into  seven  sheep  (9458, 
9490,  9472,  9484,  9485,  9449,  9473);  of  these  four  died  of  septic 
infection  (9484,  9485,  9449,  9473).  Death  took  place  six,  nine, 
eleven  and  thirteen  days  later. 

Lymph  gland  emulsion  of  one  sheep  (9504)  was  injected  intra- 
jugularly into  two  sheep,  viz.  : 9478,  9479.  All  the  surviving  sheep 

were  kept  one  month  under  observation  and  on  temperature  record 
and  no  cases  of  Geeldikkop  occurred  amongst  them. 

Conclusion : The  intrajugular  injection  of  emulsions  of  kidney, 

spleen,  liver  and  lymph  gland  tissue  did  not  convey  the  disease  Geel- 
dikkop  into  healthy  sheep. 

(c)  Injections  of  pericardial  liquid  of  a sheep  that  had  been  killed 
while  suffering  from  Geeldikkop.  Sheep  9455  on  27th  February, 
1916,  injected  intrajugularly  2.cc.  yellow  liquid  from  the  pericar- 
dium of  sheep  9503.  Sheep  9467  on  22nd  February,  1916,  injected 
intrajugularly  l.cc  yellow  fluid  from  the  pericardium  of  sheep  9504. 

Results:  Two  sheep  were  inoculated  intrajugularly  with  the  liquid 
from  the  pericardium  of  two  sheep  that  had  been  killed  while  suffer- 
ing from  Geeldikkop.  Both  were  kept  under  observation  for  one 
month  and  no  disease  appeared. 

Conclusion  : The  injection  of  the  pericardial  liquid  did  not  convey 
the  disease  into  healthy  sheep. 

II. — Experiments  to  convey  the  Disease  Geeldikkop  by  means  op 

DRENCHING  WITH  INGESTA  AND  EMULSIONS  OF  INTESTINES,  LlVER,- 

Spleen  of  Sheep,  that  iiad  been  killed,  suffering  from 

Geeldikkop. 

Sheep  9447  on  22nd  February,  1916,  was  drenched  with  portion  of 
fourth  stomach  and  small  intestines  and  their  contents  of  sheep  9501. 
Sheep  9474  on  22nd  February,  1916,  was  drenched  with  liver  emulsion 
of  sheep  9504.  Sheep  9475  on  22nd  February,  1916,  was  drenched 
with  spleen  emulsion  of  sheep  9504.  Sheep  9476  on  22nd  February, 
1916,  was  drenched  with  portion  of  fourth  stomach  and  its  contents  of 


.sheep  9504.  Sheep  9477  on  22nd  February,  1916  was  drenched  with 
portion  of  small  intestines  and  their  contents  of  sheep  9504.  Sheep 
9456  on  29th  February,  .1916,  was  drenched  with  portion  of  small  in- 
testines and  their  contents  of  sheep  9504. 

Results : Portions  of  intestines  and  their  contents  of  three  dif- 
ferent sheep  (9501,  9503,  9504)  were  given  to  three  sheep  per  os; 
portion  of  the  fourth  stomach  and  contents  of  one  sheep  (9504)  were 
given  to  one  healthy  sheep;  a quarter  portion  of  the  liver  of  one 
sheep  (9504)  and  half  of  the  spleen  of  the  same  sheep  were  given 
per  os  respectively  to  one  sheep.  All  animals  were  kept  under  obser- 
vation for  one  month  and  were  then  discharged  as  healthy. 

Conclusion  : The  drenching  of  sheep  with  portions  of  intestines 
and  stomach  and  their  contents  and  of  spleen  and  liver  emulsions 
did  not  convey  the  disease  Geeldikkop  to  healthy  sheep. 

.III. — Experiments  to  convey  the  Disease  Geeloikkop  by 

IMMEDIATE  AND  MEDIATE  CONTACT,  THE  FORMER  BY  HOUSING  THE 
SHEEP  TOGETHER,  THE  LATTER  BY  RUBBING  EYES  AND  NOSTRILS 
WITH  DISCHARGE  FROM  THE  NOSE  OF  SlIEEP  SUFFERING  FROM 

Geeldikkop. 

Sheep  9460:  Eyes  and  nostrils  were  rubbed  with  discharge  from 

nose  of  sheep  9502.  Sheep  9461  was  treated  in  the  same  way.  All 
three  sheep  housed  in  the  same  box. 

Result : The  sheep  were  kept  under  observation  and  temperature 
record  for  one  month  and  were  dismissed  as  healthy  at  the  end  of 
this  time. 

Conclusion  : Mediate  and  immediate  contact  of  a sheep  suffering 
from  Geeldikkop  with  two  healthy  ones  did  not  convey  the  disease. 

IV. — Feeding  of  Tribulus  Terrestris  L.  at  Onderstepoort. 

[а)  Experiment  of  feeding  of  Tribulus  terrestris  L.  (Dubbeltje)  ob- 
tained from  the  farm  “ Baleary  ” (Schoombie),  District  of  Middel- 
burg,  Cape  Province.  The  plants  were  collected  and  forwarded  green 
in  bags  to  Onderstepoort ; thus  when  fed  they  were  no  longer  in  a 
fresh  condition.  The  sheep  were  placed  in  a stable  and  were 
practically  all  the  time  in  the  shade.  The  experiment  started  on  the 
lOtli  March  and  lasted  until  12th  April,  1917.  The  following  hamels 
were  utilised: — 9836,  9023,  9024,  9495,  9498,  9506.  The  sheep  re- 
mained under  observation  until  the  25th  April,  1917. 

Results  : No  symptoms  of  Geeldikkop  were  noted  during  this  period 
and  the  sheep  were  then  discharged. 

(б)  Experiment  of  feeding  of  Tribulus  terrestris  L.  collected  at 
Bergrivier  on  10th  January,  1917,  and  taken  directly  to  Onderste- 
poort. There  were  two  types  of  Tribulus,  a small  form  that  stood  up 
erect  (aa)  probably  infected  with  a fungus  and  (bb)  the  large  healthy 
plant  that  spread  out  on  the  ground. 

(aa)  Feeding  of  small  erect  form.  The  sheep  were  placed  in  a 
stable.  There  was  a supply  for  two  days,  12th  and  13th  January, 
1917,  which  was  all  eaten.  The  sheep  10662,  10827,  10855,  10917 
were  utilised. 

(bb)  Feeding  of  the  large  form.  The  supply  lasted  two  days,  12th 
and  13th  January,  1917.  The  sheep  10739,  10795,  10819,  10850  were 
utilised. 
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Results : All  sheep  were  kept  under  observation  until  24th 

January.  Mo  symptoms  of  Geeldikkop  were  noted  and  the  sheep 
were  then  discharged. 

(c)  Experiment  of  feeding  of  Tribulus  terrestris  L.  obtained  from 

the  farm  “ Bergrivier,”  District  Luckhoff,.  Orange  Free  State,  col- 
lected between  the  3rd  and  25th  March,  1917.  The  plants  were 
collected  and  dried  and  sent  in  bags  to  Onderstepoort.  They  were  in 
a dry  condition  (hay)  when  fed.  The  sheep  were  placed  in  the  sun 
and  kept  in  the  sun  during  they  experiment.  The  experiment  com- 
menced on  10th  March,  1917,  and  was  continued  until  April  16th, 
1917.-  The  following  hamels  were  utilised : 10377,  10583,  10793, 

10796,  10834,  10853,  10858,  10860.  The  sheep  remained  under  ob- 
servation until  19th  April. 

Results : No  symptoms  of  Geeldikkop  were  noted  during  this 
period  and  the  sheep  were  then  discharged.  Plants  collected  on  the 
same  dates  were  fed  green  to  lambs  in  Bergrivier  (vide  experiment 
on  farm  “ Bergrivier,”  VI.  C.)  and  in  the  latter  instance  no  positive 
results  were  obtained. 

( d ) Experiment  Feeding  of  Tribulus  terrestris  L.  (var. 
hispidissimus)  collected  in  Onderstepoort  and  -fed  fresh  to  sheep  kept 
in  the  open  and  exposed  to  all  climatic  influences.  The  experiment 
commenced  on  the  23rd  December,  1917.  The  following  sheep  were 
utilised:  12243,  12999,  13010,  13059,  13172.  From  the  23rd  De- 
cember, 1917  to  6th  of  January,  1918,  Tribulus  was  collected  in  the 
afternoon  and  supplied  the  next  morning  to  the  sheep.  From  7th 
January  until  31st,  the  plant  was  collected  and  fed  the  same  day.  In 
the  afternoon  a supply  of  lucerne  was  given  as  well.  Owing  to 
scarcity  of  Tribulus  the  experiment  had  to  be  discontinued.  The 
sheep  were  kept  under  observation  until  6th  February.  No  positive 
results  were  obtained. 

Results  : The  sheep  did  not  contract  the  disease  Geeldikkop  from 
feeding  on  Tribulus  terrestris  collected  in  Onderstepoort  and  sup- 
plied in  a fresh  state. 

Summary  of  feeding  experiments  with  Tribulus  terrestns  L.  in 
Onderstepoort . 

The  material  was  obtained  from  three  different  places,  from  the 
farm  “ Baleary  ” in  the  District  of  Middelburg,  Cape  Province,  from 
the  farm  “ Bergrivier,”  near  Luckhoff,  District  Fauresmith,  Orange 
Free  State,  and  from  the  farm  “ Onderstepoort.”  On  the  first  two 
mentioned  farms  the  disease  was  present  when  the  material  was 
collected,  on  Onderstepoort  no  Geeldikkop  ha-d  yet  been  observed  to  be 
contracted.  Green  plants  were  sent  from  Baleary  but  they  arrived  in 
a dry  condition,  from  Bergrivier  dried  plants  were  fed  and  in 
Onderstepoort  the  green  plants.  Accordingly  the  conditions  under 
which  Geeldikkop  was  known  to  be  produced  by  feeding  of  Tribulus 
obtained  only  in  the  last  experiment.  All  gave  negative  results. 

Conclusion  : Feeding  of  Tribulus  terrestris  L.  in  Onderstepoort  was 
negative  and  dried  plants  did  not  cause  the  disease.  No  explanation 
as  yet  could  be  given  why  Tribulus  terrestris  from  Onderstepoort  did 
not  cause  it,  although  it  was  fed  under  conditions  identical  to  those 
of  the  experiments  carried  out  at  Bergrivier  ( vide  infra),  the  sheep 


during-  the  experiment  having  been  exposed  to  the  sun.  It  was  possible 
that  tlie  quantity  supplied  was  not  sufficient. 

V. — Experiment  to  trace  the  c ause  of  Geeldikkop  on  a Farm  on 

WHICH  IT  OCCURRED  SPONTANEOUSLY. 

The  experiments  to  elucidate  the  cause  of  Geeldikkop  were  under- 
taken at  the  farm  “ Bergrivier,”  near  Luekhoff , District  Fauresmith, 
Orange  Free  State.  This  farm  was  selected  because  Geeldikkop  had 
made  its  appearance  on  it  during  the  last  three  years,  the  proprietor 
stating  that  he  had  lost  about  TOO  sheep  out  of  his  flock  of  2,000. 

The  farm  is  situated  in  the  botanical  region  commonly  known  as  the 
Karroid  Plateau,  where  the  vegetation  is  composed  mainly  of  slirub- 
like  xerophytes,  most  of  which  belong  to  the  family  Compositae. 

In  this  region  after  heavy  rains  annual  grasses  may  suddenly 
spring  up  and  for  a short  while  actually  give  the  veld  the  appearance 
of  grassland.  On  this  particular  farm  the  following  distinct  grass 
formations  were  noted  during  the  middle  of  March,  viz.  : Enneapogon 
scoparius,  Aristida  scabrivalvm,  Eragrostis  obtusa,  Eragrostis 
trvncata,  Tragus  hoelenoides  and  Chloris  rirgata. 

The  object  of  the  experiment  was  to  find  in  the  first  instance  in 
which  manner  the  disease  would  be  contracted.  For  this  purpose  it 
was  thought  advisable  to  select  suitable  animals,  viz.  : lambs  from  a 

farm  known  to  be  free  of  Geeldikkop,  to  bring  them  muzzled  on  to  the 
experimental  ground  and  to  draft  them  directly  into  the  various  ex- 
periments. These  were  as  follows: — (1).  Thirty-nine  sheep  to  be 
muzzled  and  to  be  herded  over  ground  on  which  sheep  previously  had 
taken  the  disease.  (2).  Thirty-five  sheep  to  act  as  controls,  viz.  : to 
run  together  with  the  previous  lot  and  of  course  unmuzzled.  (3). 
Thirty  sheep  to  remain  in  a small  kraal  in  which  all  vegetation  had 
been  cleared  out  and  to  be  fed  and  watered  in  the  kraal.  (4).  Twenty 
sheep  to  be  kept  in  a kraal  and  to  be  fed  on  suspected  plants  exclu- 
sively. The  sheep  of  lot  3 had  to  act  as  controls,  for  the  latter.  The 
first  plant  to  be  tested  was  to  be  Tribulus  terrestris.  Sheep  of  lot  1 
and  lot  3 were  to  be  fed  on  lucerne  and  maize.  Those  of  lot  4 to  re- 
ceive Tribulus  terrestris  exclusively.  The  lambs  to  be  used  for  the 
experiment  were  brought  from  two  places  : 100  from  Luekhoff  and  25 
from  Jostenburg,  both  places  known  not  to  produce  Geeldikkop.  The 
lambs  were  muzzled  and  then  driven  on  to  Bergrivier.  The  muzzling 
was  carried  out  without  difficulty  and  no  muzzle  was  undone  whilst 
the  sheep  were  driven  to  the  farm.  The  lambs  were  of  a fair  quality 
and  according  to  the  opinion  expressed  by  farmers  well  suited  for  the 
purpose.  The  first  lot  of  lambs  arrived  on  the  farm  on  the  17th 
February;  the  second  lot  on  the  22nd. 

Experiment  1. — The  object  of  this  experiment  was  to  ascertain 
whether  muzzled  lambs,  which  thus  were  unable  to  graze,  when 
herded  together  with  control  slice])  that  were  grazing,  would  contract 
the  disease.  The  experiment  then  had  to  decide  whether  the  port  of 
entry  of  the  disease  would  be  the  skin  or  the  mouth.  The  sheep  were 
driven  on  to  the  pasture  every  day  at  9 a.m.  and  returned  at  5 p.m. 
Between  the  hours  of  5 p.m.  and  9 a.m.  they  were  fed  on  lucerne  hay 
and  maize.  A careful  record  was  kept  of  all  sheep  of  which  the 
muzzles  became  detached  whilst  in  the  veld ; this  happened  only  on 
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three  occasions,  the  sheep  returning  fully  gorged  in  the  evening. 
Thirty-nine  lambs  had  been  exposed,  viz.  : the  numbers  11221-11259, 
of  these  five  were  hamels,  nine  rams  and  the  remainder  eAves.  The 
animals  maintained  their  condition  fairly  well  and  were  released  on 
the  25th  March.  (Sfpme  had  been  taken  out  before  the  25th  March 
for  additional  feeding  experiments). 

Result:  No  cases  of  Geeldikkop  were  noted  in  this  lot.  In  the 
absence  of  any  positive  results  amongst  the  controls  no  interpreta- 
tion could  be  given  to  the  results  of  this  experiment.  But  the  main 
question  at  issue  was  however  answered  by  the  experiment  with 
Tribulus  terrestris. 

Experiment  2. — The  object  of  this  experiment  was  to  check  the  re- 
sults of  the  muzzled  lot.  The  sheep  had  to  act  as  controls,  they  were 
running  at  the  same  time  and  over  the  same  place  as  the  muzzled 
ones,  but  had  full  access  to  the  pasture.  Thirty-five  sheep  were  so 
exposed,  viz.  : Nos.  11201  to  11220  and  11280  to  11294.  The  experi- 
ment was  discontinued  on  the  25th  March. 

Result  : No  case  of  Geeldikkop  was  noted  in  this  lot.  In 
view  of  the  positive  experiment  (See  Expt.  No.  4)  in 
whi>h  GO  per  cent,  of  the  lambs  contracted  Geeldikkop  otter 
feeding  on  Tribulus  terrestris  L.,  the  results  were  somewhat 
unexpected.  They  find  however  an  explanation  in  the  fact  that 
although  these  lambs  were  feeding  on  Tribulus  terrestris  this  was  not 
their  whole  and  exclusive  food.  The  rain  had  not  only  given  rise  to 
a luxurious  growth  of  this  plant,  but  also  to  that  of  the  Karroobush 
(Pentzia  virgata)  and  grasses,  and  the  sheep  were  observed  to  feed  in 
turn  on  all  of  them.  The  interpretation  of  this  experiment  would 
thus  be  that  Tribulus  terrestris  is  the  cause  of  Geeldikkop  only  when 
it  is  eaten  exclusively  or  at  least  in  large  quantities. 

Experiment  3. — The  object  of  this  experiment  was  to  act  as  a con- 
trol to  the  Tribulus  terrestris  L.  feeding  experiment,  to  see  whether 
lambs  that  were  kraaled  day  and  night  on  ground  on  which  sheep  had 
contracted  the  disease  when  grazing,  would  contract  it  when  they 
were  locked  up.  The  place  was  near  a dam,  it  having  been  selected 
to  facilitate  any  insect  transmission  if  such  was  really  responsible. 
Before  placing  the  animals  into  the  kraal  all  vegetation  was  removed. 
The  animals  were  constantly  fed  on  dry  lucerne  hay  and  maize. 
Twenty  lambs  were  utilised  for  this  purpose,  viz.  : Nos.  11295-11300 

and  11517  to  11540,  they  included  seven  rams,  three  hamels,  the  rest 
were  ewes.  The  experiment  was  discontinued  on  the  25th  March. 

Result  : No  Geeldikkop  was  noted  in  this  lot. 

Experiment  4. — The  object  of  this  experiment  was  to  find  out 
whether  feeding  of  Tribulus  terrestris  L.  freshly  collected  would  pro- 
duce the  disease  in  kraaled  sheep  exposed  to  all  local  atmospheric  in- 
fluences. Twenty  sheep  were  selected,  viz.  : Nos.  11260-11279  and 

included  twelve  rams,  seven  ewes  and  one  hamel.  Feeding  was  com- 
menced on  the  20th  February,  1917.  The  first  lot  of  material 
supplied  consisted  of  about  two  bags  of  plants.  They  were  cut  before 
the  rain  and  were  in  a wilted  (but  not  far  advanced)  condition.  The 
lambs  were  exceedingly  fond  of  the  plant.  The  twenty  lambs 
received  for  the  first  few  days  six  well  filled  bags  a day,  more  than 
they  could  eat.  After  the  rain  the  plant's  were  flowering  and  in  a 
succulent  condition  when  collected.  The  rain  from  the  17th  to  19th 
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February  had  altered  the  condition  of  the  pasture  entirely.  Tribulus 
terrestris  was  now  growing-  in  abundance  and  in  full  flower,  giving 
the  pasture  a bright  yellow  colour.  By  the  28th  February  it  could 
he  distinctly  seen  that  the  lambs  were  thriving  on  the  Tribulus.  The 
grazing  sheep,  of  lot  3,  the  controls,  were  in  very  good  condition  by 
the  3rd  March,  1917,  returning  in  the  evening  fully  gorged.  It  was 
evident  that  they  must  have  been  eating  considerable  quantities  of 
Tribulus.  They  did  not  however  show  preference  for  any  particular- 
plant,  eating  in  turn  bushes,  grasses  and  dubbeltjes.  By  this  date 
Tribulus  terrestris  was  seeding  heavily. 

Result : The  first  cases  of  Geeldikkop  were  diagnosed  on 

the  1st  March,  when  three  sheep  broke  down  (viz.  : Nos. 
11264,  11277,  11270);  on  the  2nd  March  two  more  cases 
occurred  (viz.:  11260,  11279);  on  the  3rd  March  three  were 
registered  (11275,  11272,  11266)  and  one  on  the  4th  (11276),  5th 
(11267),  6th  (11263)  and  7th  March  (11273).  It  had  been  noted  that 
the  sheep  that  developed  the  disease  had  been  losing  condition  before 
the  swellings  of  the  head  had  appeared.  There  was  no  doubt  the  sick 
sheep  exposed  to  the  sun  suffered  very  much,  they  showed  improve- 
ment, when  the  sunny  weather  gave  way  to  cloudy.  Of  these  sheep 
three  recovered  (11263,  11272,  11276).  The  rest  died  or  were  killed 
in  extremis.  Sheep  X 1272  and  11276  that  had  recovered  were  killed 
afterwards  for  the  purpose  of  a post  mortem  examination.  (For 
details  of  clinical  history  and  post  mortem  reports  vide  Appendix  I.) 

Experiment  Yl.a.  Modification  and  repetition  of  the  feeding 
Experiments. — In  order  to  obtain  some  information  about  the  effect 
of  the  insect,  to  which  many  farmers  attributed  the  cause,  it  was 
decided  to  feed  a number  of  sheep  with  Tribulus  terrestris  that  were 
infected  with  the  insects.  Four  sheep  were  selected  for  this  pur- 
pose, two  from  Lot  3 (11295  and  11296)  and  two  from  Lot  1 (11255 
and  11227).  The  transfer  was  made  on  the  3rd  March  of  the  first 
two  and  on  the  4th  March  of  the  third  and  on  the  6th  March  of  the 
fourth  sheep. 

Results:  No  positive  results  were  obtained  in  this  experiment. 

(For  details  vide  Appendix  II.) 

Experiment  VI. h.  was  commenced  on  the  6th  March  as  a control 
to  the  above  experiment.  'Six  sheep  had  to  be  fed  exclusively  on 
dubbeltje  not  infected  with  insect  larvae  taken  from  a limited  area, 
where  the  plant  grew  profusely  and  on  this  area  according  to  the 
opinion  of  the  owner  of  Bergrivier,  sheep  did  not  contract  Geeldikkop. 
This  lot  was  made  up  by  the  transfer  of  four  sheep  (11224,  11225, 
11234,  11247)  from  lot  1 (muzzled  lot)  and  two  sheep  (11297,  11298) 
from  lot  3 (kraal  fed  lot). 

Results : No  positive  results  were  obtained  in  this  experiment. 
(For  details  ride  Appendix  III.) 

Expert  merit  VI. c.  Repetition  of  the  successful  feeding  experiment. 
— It  was  decided  to  repeat  feeding  with  Tribulus  terrestris  collected 
at  the  same  spots  where  the  plants  had  been  taken  that  gave  the  posi- 
tive results.  On  this  occasion  the  collected  plants  were  divided  into 
three  lots;  one  lot  to  be  fed  locally,  one  lot  to  be  sent  to  Onderste- 
poort  and  to  be  fed  there,  one  lot  to  be  dried  to  hay  and  to  be  fed 
later  as  such  in  Onderstepoort  (Vide,  experiments:  IVc).  They  were 
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made  up  as  follows: — six  sheep  (11299,  11300,  11517,  11518,  11519, 
11520)  to  be  transferred  from  lot  3 and  three  sheep  (11222,  11245, 
11259)  to  be  transferred  from  lot  1.  The  feeding  was  commenced  on 
the  7th  March  and  lasted  until  the  25th  March. 

Results : No  positive  results  were  obtained  in  this  experiment. 
(For  details  vide  Appendix  IV.) 

Notes  on  Tribulus  terrestris  during  the  period  the  second  feeding  was 
carried  out  {Experiments  1 'I. a,  1 7.5,  and  I I.c). 

At  the  time  when  the  experiment  commenced,  Tribulus  terrestris 
was  maturing*  and  the  great  majority  of  the  plants  had  disappeared 
when  it  was  finished.  On  the  10th  March  it  was  noted  that  the  sheep 
11517,  11518,  11519,  11520  of  lot  VI. c were  not  feeding  well  and  were 
losing  condition,  but  no  disease  was  noted  subsequently.  The  rains 
from  the  10th  to  the  morning  of  the  12th  March  interfered  much  with 
the  condition  of  the  kraaled  sheep  that  were  fed  on  dubbeltjes.  They 
were  wet,  looked  miserable  and  refused  to  eat  the  wet  plants.  By 
the  afternoon  of  the  12th  March,  after  approximately  forty  hours  of 
rain,  the  plants  were  dry  again,  and  the  following  day  being  bright 
and  sunny  the  sheep  fed  again  ; they  had  recovered  from  the  effects 
of  the  wet  weather  of  the  last  three  days.  The  experiments  were 
discontinued  on  the  27th  March,  1917.  During  the  previous  week 
the  dubbeltje  plants  had  become  very  rare.  They  were  only  found 
in  some  isolated  patches  or  stretches,  where  they  were  green  and 
succulent.  Two  of  these  patches  had  previously  been  pointed  out  by 
the  owner  of  Bergrivier,  as  places  where  the  sheep  contracted  the 
disease  easily.  In  these  places  the  plants  seemed  to  grow  and  mature 
slower.  During  the  last  week  of  the  experiments  the  sheep  were  fed 
exclusively  on  plants  collected  from  these  patches. 

II  eather  conditions  during  the  time  of  the  experiment  in  Bergrivier 
(Expts.  V and  VI). 

The  experiments  were  commenced  on  the  17th  February,  1917.  The 
weather  according,  to  the  statements  of  the  farmers,  was  ideal  for 
the  appearance  of  Geeldikkop.  The  last  rain  had  fallen  on  the  1st 
February.  1917,  and  in  the  beginning  of  the  current  week  it  had  been 
exceptionally  hot.  The  pasture  at  the  time  was  fairly  dry.  Some 
plants  of  Tribulus  terrestris  were  flowering,  and  some  already  showed 
half-grown  fruits.  From  the  17th  to  19th  February  a steady  rain 
had  fallen,  amounting  to  three  inches  for  the  three  days,  which  was 

* Observations  concerning'  the  dubbeltjes  were  made  that  showed  that  the  plants  were  not 
maturing  equally  over  the  farm,  neither  had  the  mature  plants  the  same  appearance. 
There  were  patches  where  the  runners  attained  a length  of  four  and  more  feet,  in 
others  of  only  six  inches.  The  smaller  ones  were  then  maturing,  their  fruits  were 
only  slightly  smaller  than  those  of  the  larger  plants.  This  difference  in  growth  was 
not  due  to  a more  favourable  situation  of  the  larger  plants  as  far  as  moisture  was 
concerned.  A remarkable  observation  was  made  about  a fungus  disease  (a  new  species 
<>f  Calletotridium')  in  Tribulus  plants,  which  showed  an  unhealthy  appearance.  Within 
a few  days  they  had  become  black  as  if  fermented  in  a heap.  Since  the  last  rains  the 
green  plants  had  been  disappearing  fast  in  big  patches  due  to  the  same  cause.  It  was 
the  fungus  that  was  destroying  the  plant.  The  owner  of  the  farm  was  unable  to  state 
whether  the  fungus  had  been  observed  previously.  It  was  possible  that  the  unusual 
rainfall  was  responsible  for  its  appearance. 
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considered  to  l>e  quite  an  exceptional  occurrence  for  this  part  of  the 
country.  There  was  no  rain  from  the  20th  to  27th  February,  during' 
which  time  it  was  hot  and 'sunny.  On  the  27th  February  one  inch  of 
rain  was  registered.  During  the  period  under  discussion  only  slight 
outbreaks  of  Greeldikkop  were  noted  on  adjacent  farms.  Amongst 
the  sheep  of  the  owner  of  Bergrivier  only  one  case  occurred  : the 
sheep  however  were  running  on  a portion  of  the  farm  considered  to  be 
safe.  The  28th  February  and  1st  March,  1917,  were  hot  and  sunny, 
likewise  the  2nd  March.  On  the  4th  March,  1917,  the  weather  was 
hot  and  sunny  with  a pleasant  wind.  5th  March,  1917,  the  weather 
was  cloudy,  part  of  the  day  was  sunny.  6th  March,  1917  ; the  sky 
was  overcast  during  the  forenoon  and  clear  for  a few  hours  during  the 
afternoon.  A slight  shower  fell  during  the  evening.  On  the  7th 
March  there  was  bright  sunshine,  it  was  the  hottest  day  of  the  week. 
In  the  morning  of  the  8th  March  the  weather  was  bright,  it  w&s 
cloudy  in  the  afternoon.  9th  March;  the  weather  was  cloudy,  sun- 
shine was  present  for  a few  hours.  10th  March ; similar  weather 
conditions  as  on  previous  days.  In  the  evening  a steady  rain  com- 
menced and  continued  throughout  the  night.  On  the  11th  March 
the  rain  continued  at  intervals.  12th  March ; the  rain  had  continued 
during  the  night  and  ceased  only  in  the  morning.  On  loth  March 
the  weather  was  bright  and  sunny  all  day.  On  the  13th,  14th  and 
15th  March,  there  was  a heavy  dew  in  the  morning  lasting  till  9 or 
10  a.m.  With  the  exception  of  the  afternoon  of  the  15th  which  was 
cloudy,  the  weather  was  bright  and  sunny  with  a pleasant  wind  blow- 
ing. On  the  16th  and  17th  March  there  was  a heavy  dew  in  the 
morning.  The  days  were  sunny  and  a fair  wind  was  blowing  from 
the  south-west.  The  weather  continued  to1  be  bright  on  the  18th 
March.  19th  March;  the  weather  was  bright  and  there  was  sunshine 
during  the  whole  day.  20th,  21st  and  22nd  March;  sunshine  all 
day,  it  was  hot.  23rd  March,  1917 ; the  morning  was  hot  and  windy, 
it*  was  cloudy  in  the  afternoon.  24th  March,  1917 ; the  weather  was 
bright,  sunshine  all  day.  25th  March,  1917:  bright  and  sunny  in 
the  morning,  cloudy  in  the  afternoon.  26th  March,  1917  ; a steady 
rain  was  falling  almost  the  whole  day.  27th  March,  1917;  cloudy, 
occasional  steady  showers. 

Summary  of  results  of  Experiments  I .,  IV.  a,  b ami  e. — Whilst 
the  feeding  with  Tribulus  terrestris  was  undertaken  the  weather 
conditions  for  the  evolution  of  Geeldikkop  according  to  the 

experience  of  the  farmers  had  been  ideal.  Previous  to  the 

feeding  there  had  been  a rain  lasting  for  three  days  which 

soaked  the  country  thoroughly  and  which  according  to  the  experience 
of  the  farmers  was  an  exceptional  one  for  that  part  of  the  country.  It 
was  succeeded  by  hot  sunny  weather  which  was  only  once  interrupted, 
viz.  : on  the  seventh  day  of  the  experiment  by  rain.  Tribulus 

terrestris  the  presence  of  which  was  noted  at  the  time  suddenly  sprang 
up  luxuriantly  after  the  rain  and  what  before  had  been  a dry  karroo 
veld  changed  into  a luxuriant  pasture,  the  flowering  plants  giving  the 
green  verdure  a yellow  tinge.  At  the  same  time  grasses  and  bushes 
grew  well  and  quick!  v and  food  became  abundant.  The  control  sheep 
did  well  and  returned  with  full  stomachs  every  evening.  The  lambs 
in  the  Tribulus  feeding  experiment  apparently  relished  the  .plant  and 
for  a time  actually  improved  on  it.  With  the  exception  of  the  first 
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day  they  received  only  fresh  plants  and  more  than  they  were  actually 
able  to  eat.  The  first  cases  of  illness  that  developed  into  Geeldikkop 
were  noted  on  the  tenth  day,  when  three  lambs  were  down  with  it, 
two  broke  down  the  next  day,  three  the  twelfth  day,  and  then  one  case 
on  the  thirteenth,  fourteenth,  fifteenth  and  sixteenth  days.  Seven  of 
these  sheep  subsequently  died,  three  cases  recovered  and  two  were 
killed.  The  result  would  thus  be  a morbidity  of  60  per  cent.,  a 
mortality  of  45  per  cent.,  whilst  40  per  cent,  notwithstanding  the  ex- 
clusive feeding  on  Trihulus  for  more  than  a month  did  not  develop  the 
disease.  It  must  however  be  stated  that  after  the  initial  improve- 
ment all  sheep  were  losing  in  condition.  The  result  of  this 
experiment  is  thus  clear  and  establishes  the  fact  that  Tribulus 
terrestris  is  the  cause  of  Geeldikkop  when  fed  exclusively  to  sheep 
whilst  it  is  green  and  flowering  and  at  a time  when  the  weather  is 
hot.  It  is  however  interesting  to  note  that  all  feeding  experiments 
undertaken  subsequently  gave  negative  results,  although  they  were 
carried  out  under  identical  conditions  as  far  as  sheep  and  kraaling 
were  concerned  (Expts.  VI  a,  b and  c).  A change  must  have  taken 
place  somehow  in  the  conditions  that  are  favourable  for  the  evolu- 
tion of  Geeldikkop.  The  change  is  either  that  which  took  place  in 
the  plant  having  meanwhile  reached  the  mature  stage,  or  perhaps 
influences,  of  which  the  fungus  infection  is  a notable  one,  were  at 
play.  The  change  may  also  be  due  to  the  weather,  which  was  no 
longer  so  hot  as  during  the  first  feeding  experiment. 

General  Conclusions  from  the  Experiments. 

The  fact  has  undoubtedly  been  established  that  Tribulus  terrestris 
is  the  cause  of  Geeldikkop  and  it  would  appear  that  this  plant  was 
only  toxic  under  definite  conditions,  viz.  : green,  succulent  plants 

fed  during  hot  days.  It  has  not  been  decided  whether  both  of  these 
factors  are  necessary.  The  control  sheep  did  not  contract  the  disease, 
which  fact  may  be  explained  by  the  observation  that  although  they 
did  consume  the  plants,  they  consumed  others  as  well,  which  were 
present  in  abundance  and  the  sheep  thus  did  not  get  sufficient  of  the 
toxic  tribulus.  The  sheep  in  the  supplementary  experiments  17. a. 
h and  c did  not  contract  the  disease.  The  plants  eaten  by  them 
were  however  no  longer  in  the  same  succulent  condition.  Hence  it 
would  appear  that  the  plant  is  only  toxic  while  it  is  growing 
luxuriantly  and  before  the  seeds  begin  to  mature.  The  conditions 
most  suitable  for  this  development  are  apparently  after  rains 
succeeded  by  hot  and  sunny  weather.  Farmers  have  frequently 
stated  that  heavy  rains  arrest  the  disease.  Heavy  rains  also  bring 
on  other  plants  besides  Tribulus  and  sheep  will  then  consume  these 
alongside  of  the  Tribulus  like  our  controls  did.  This  fact  may  ex- 
plain tire  disappearance  of  the  disease.  A further  contingency  must 
be  taken  into  consideration,  viz.  : the  influence  of  the  sun  on  the 
sheep  themselves.  Heference  to  this  will  he  made  later.  (Patho- 
genesis of  Geeldikkop.) 

The  conclusion  is  thus  justified  that  Trihulus  terrestris  is  the 
exclusive  cause  of  Geeldikkop  and  this  only  in  a particular  stage  of 
its  growth , the  fowering  one.  Most  of  the  observations  made  by  the 
farmers  find  an  explanation  through  the  results  of  this  experiment. 
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PATHOLOGICAL  ANATOMY  OF  GEELDIKKOP. 

The  carcass  was  usually  in  an  emaciated  condition.  The  visible 
mucous  membranes  of  the  gums  and  of  the  lips  were  yellow,  also  the 
sclera,  which  sometimes  was  deep  yellow.  Mucus  was  found  in  the 
nostrils  in  some  cases.  Microscopically  in  one  instance  a round 
cellular  infiltration  was  found  in  the  septum  nasi  around  the  mucous 
glands.  In  some  cases  the  lesions  of  a keratitis  were  present  with 
either  superficial  or  deep  ulcerations  of  the  cornea.  The  skin  was 
yellow,  this  was  particularly  evident  on  its  inner  surface  after  removal 
from  the  cadaver.  The  skin  of  the  head  usually  showed  changes  that 
mainly  .affected  the  lips,  the  nostrils,  the  ears,  sometimes  the  cheeks, 
the  eyelids  and  the  infraorbital  regions.  Two  types  could  be  distin- 
guished, an  exudative  and  a necrotic  one.  The  former,  which 
consisted  of  a serous  effusion  affected  the  skin  as  a whole  and  the 
subcutis;  the  latter  usually  only  the  epidermis  and  the  superficial 
parts  of  the  cutis ; sometimes  however  also  the  whole  depth  of  the 
skin.  The  effusion  was  seen  in  the  beginning  of  the  disease  and  by 
the  time  of  death  was  disappearing  or  had  disappeared.  The  acute 
lesions  were  caused  by  a swelling  of  the  skin  and  of  the  subcutis, 
by  an  infiltration  of  clear  liquid  in  the  beginning  which  became 
yellow  later  and  was  deep  or  golden  yellow  towards  the  end.  Necrosis 
of  the  skin  was  present  when  it  was  found  hard,  dry  and  not  pliant. 
Its  surface  was  usually  crusted,  the  crusts  were  dried  up  exudate  and 
were  frequently  also  yellow.  They  could  be  removed  and  a gathering 
of  pus  was  found  below.  The  restitution  took  place  by  peeling  off  of 
the  upper  surface.  Ulcerating  wounds  however  were  also  found, 
penetrating  into  the  skin.  There  was  a formation  of  a new  epidermis 
below  which  appeared  the  hairless  pinkish  new  skin.  The  tips  of  the 
ears  were  frequently  dried,  were  brittle,  could  easily  be  broken  off  or 
had  fallen  off.  Microscopically  a demarcation  line  between  healthy 
and  necrotic  tissue  was  indicated  by  the  presence  of  a wall  of  pvcnotic 
and  karyorrhectic  leucocytes,  under  which  the  newly  formed 
ppithelial  layer  was  present.  Bright  yellow  pigment  was  found  in  the 
detached  necrotic  portion  of  the  skin.  The  skin  around  the  eves  was 
sometimes  excoriated.  Here,  and  in  incisions  made  by  farmers, 
maggots  were  sometimes  found.  The  subcutaneous  tissue  was 
generally  poor  in  fat.  The  aponeurosises  and  fasciae  were  uniformly 
yellow  coloured  and  of  different  intensity  in  different  animals  and  on 
different  places  of  the  same  animal.  In  particular  fat  deposits  that 
were  still  present  retained  the  yellow  colour.  The  muscles  were 
frequently  pale  and  had  a brownish  appearance,  in  particular  when 
the  subcutaneous  tissue  was  intensely  stained.  Microscopical  examin- 
ation sometimes  showed  the  presence  of  a light  fatty  degeneration  in 
some  of  the  skeletal  muscles.  Sarcosporidia  were  present  in  almost 
all  sheep  examined.  It  yet  remains  to  be  seen  whether  their  presence 
was  responsible  for  the  presence  of  fatty  degeneration  and  if  so  to 
what  extent.  The  two  processes  apparently  were  not  always  simul- 
taneous. The  lymph  nodes  of  the  head  apart  from  their  yellow 
colour  showed  no  changes,  neither  those  of  the  mediastinum  nor  of 
the  lungs.  In  some  instances  microscopical  examination  of  the  nodes 
showed  the  presence  of  fat.  The  parietal  and  visceral  serosa  both  of 
pleural  and  peritoneal  cavities  appeared  yellow,  they  were  moist  and 
glistening.  In  one  instance  only  was  the  peritoneum  turbid  and 


covered  with  a fine  exudate.  The  peritoneal  cavity  did  not  contain 
any  increased  quantity  of  liquid;  it  was  only  so  in  one  case  when  a 
turbid  liquid  was  present.  In  the  majority  of  cases  no  liquid  was 
found  in  the  pleural  cavity  and  when  present  only  in  very  small 
quantities  and  then  of  deep  yellow  colour.  The  mucosa  of 
the  treachea  was  yellow  to  dark  yellow.  One  of  our  cases 
was  complicated  with  pneumonia.  The  lungs  were  usually 
shrunken  and  on  section  pale  yellow  to  brown  yellow  in 
colour.  Their  consistence  was  normally  elastic,  with  occa- 
sionally a little  oedema  present.  Microscopically  the  alveoli  were 
then  found  to  be  filled  with  a transparent  exudate.  The  pericardium 
had  no  increased  liquid,  the  little  that  was  found  was  deep  yellow. 
The  blood  was  well  coagulated,  usually  of  a somewhat  pale  colour, 
sometimes  it  was  brown  and  had  a yellowish-greenish  hue.  The  fat 
of  the  epicardium  was  usually  deficient  and  where  present  was  bright 
yellow'.  Sometimes  the  surface  showed  a golden  marbled  appearance. 
There  were  no  alterations  on  epicardium  or  endocardium  and  only  on 
very  rare  occasions  were  eceliymoses  found.  In  the  ventricles  and 
atria  usually  a well  formed  clot  was  present.  Microscopical  ex- 
amination of  the  heart  only  showed  in  some  cases  the  presence  of  fat 
in  a very  moderate  degree.  In  one  instance  there  was  a Myositis 
fibroblastica  present.  The  intima  of  the  large  vessels,  particularly 
the  aorta  and  the  arteriae  and  venae  pul  monales  was  yellow. 
The  mucosa  of  the  mouth  w7as  usually  yellow-,  the  inter-muscu- 
lar fat  of  the  tongue  w'as  deep  yellow7.  A yellow  tinge  was 

also  noted  in  the  mucosa  of  the  pharynx  and  of  the  oesophagus.  The 
first  stomach  always  contained  ingesta  and  these  consisted  to  a great 
extent  of  Tribulus  terrestris.  The  same  masticated  plants  wrere  also 
found  in  the  abomasum.  The  latter  w7as  frequently  empty  or  contained 
some  liquid.  The  mucosa  of  the  small  intestines  was  occasionally 
injected  in  some  places,  sometimes  red  streaks  were  present,  .sometimes 
it  was  yellowish.  The  large  intestines  were  found  distended  with 
hard  balls  of  faeces,  reaching  the  size  of  a hen’s  egg,  and  the  mucosa 
was  occasionally  found  black.  Small  dry  pellets  w-ere  found  in  the 
rectum.  The  liver  w7as  constantly  yellow  or  green,  sometimes  patchy 
yellow,  frequently  saffron.  Its  size  was  not  enlarged;  its  transparency 
as  a rule  not  much  altered,  its  consistence  frequently  somewhat 
softened,  easily  tearing  when  handled.  The  bileducts  sometimes 
stood  out,  filled  w'ith  bile.  The  gallbladder  was  in  almost  all  cases 
distended  with  green  bile,  sometimes  pale  green,  sometimes  dark 
green  and  was  also  turbid  or  pale  yellow  grey,  frequently  viscid.  The 
ductus  choledochus  was  found  open  in  all  cases  examined.  In  one 
instance  the  bladder  had  burst  and  the  contents  w-ere  in  the  abdomen. 
That  rupture  had  taken  place  intra  vitam  w-as  shown  by  the  presence 
of  a peritonitis.  On  microscopical  examination  of  the  liver  the 
presence  of  certain  lesions  was  almost  constant.  Yellow  and 
brownish  pigment  was  found  in  the  liver  cells.  Irregu- 

larly distributed  in  the  lobules  were  liver  cells  that  had 
undergone  necrosis,  in  some  of  the  cells  tyrosin  crystals 

were  present.  On  these  places  the  liver  section  showed  a 
perforated  appearance,  individual  cells  or  small  groups  of 

cells  appeared  detached  and  transparent  including  frequently  one  or 
two  nuclei.  Sometimes  these  cells  contained  pigment.  The  crystals 


were  also  found  in  the  lumen  of  the  newly  formed  bileducts.  A 
difference  in  the  staining  qualities  of  liver  cells  was  also  noted  and 
gave  the  section  a patchy  appearance.  It  was  sometimes  due  to  the 
presence  of  a stasis  in  the  central  parts  and  a corresponding  atrophy 
'of  the  liver  cells  adjacent  to  these  vessels.  A very  constant  alteration 
was  the  presence  of  newly  formed  bileducts,  which  showed  themselves 
in  the  periphery  of  the  lobules  as  pale  coloured  rows  of  cells  with 
large  round  vesicular  nuclei.  The  supporting  connective  tissue  was 
proliferating  and  rich  in  fibroblasts  and  there  were  increased  numbers 
of  round  cells  present,  either  scattered  about  or  forming  small 
clusters.  Fat  was  rarely  present  and  if  so  to  only  a very  moderate 
degree.  Increase  of  polymorphonuclear  cells  was  noted  in  the  vessels 
of  the  portal  vein  and  also  occasionally  in  the  capillaries.  A col- 
lection of  polymorplionuclears  was  also  found  in  the  smaller 
bileducts.  The  kidney  sometimes  still  had  a fair  amount  of  fat  in 
the  outer  capsule.  The  fibrous  capsule  easily  stripped  off  and  the 
surface  of  the  organ  appeared  green,  olive  green  or  golden  marbled. 
On  section  the  three  zones  were  distinct,  the  cortex  usually  much  pig- 
mented appeared  grass  green  or  olive  green,  the  intermediate  zone 
was  paler  and  somewhat  pinkish  or  reddish  yellow,  the  medulla  pale 
yellow.  The  whole  section  sometimes  had  a golden  yellow  appear- 
ance. There  were  sometimes  golden  yellow  streaks  in  the  cortex  and 
particularly  well  marked  in  the  intermediary  zone.  On  microscopical 
examination  the  presence  of  bile  pigment  was  found  in  almost  all 
cases',  filling  the  epithelial  lining  of  some  of  the  tubuli  contorti  and 
frequently  also  their  lumen.  Its  presence  in  the  cells  seemed  to  cause 
necrosis;  such  cells  did  not  stain  well  and  became  transparent.  Fat 
was  usually  found  in  the  tubuli  contorti  but  not  to  any  great  extent, 
usually  groups  of  tubuli  contorti  were  involved  but  never  or  rarely 
whole  lobules  or  the  whole  organ.  Sometimes  the  epithelial  cells 
of  the  thinner  loops  of  Henle’s  tubules  seemed  to  be  the  seat  of 
the  fat  globules.  A pyaemic  infiltration  was  seen  in  one  case.  This 
may  have  been  accidental  or  a complication.  The  suprarenal  glands 
showed  but  little  fat  in  the  majoritv  of  cases.  The  urinary  bladder 
as  a rule  showed  no  changes.  When  urine  was  present  it  was  of 
yellow  colour.  The  spleen  as  rule  showed  no  alteration.  It  was  of 
usual  size  and  consistence;  the  trabeculae  were  distinct.  It  was 
sometimes  slightly  swollen  and  the  parenchvma  was  then  darker  than 
usual.  Brownish  pigment  was  found  in  the  sinuses  of  one  spleen. 
Brain  and  spinal  cord  showed  no  changes. 


SYMPTOMATOLOGY  OF  GEELDIKKOP. 

The  temperature  reaction : Geeldikkop  was  characterised  by  the 

occurrence  of  a febrile  reaction  in  the  course  of  its  evolution.  This 
was  sometimes  the  first  symptom,  sometimes  it  appeared  only  after 
the  onset  of  the  swellings  in  the  head;  and  onlv  in  very  light  cases, 
that  went  over  in  an  early  recovery,  a distinct  disturbance  was  absent. 
In  interpreting  the  temperature  records  of  sheep  that  were  exposed 
to  the  heat  of  the  day  and  the  coolness  of  the  night,  viz.  : of  sheep 

grazing  in  the  day  and  kraaled  at  night,  the  fact  must  be  taken  into 
consideration  that  the  normal  curve  differs  from  that  of  a sheep  that 
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is  constantly  stabled.  Furthermore,  experience  has  taught  us  that 
the  temperature  of  sheep  taken  for  the  first  time  generally  did  not 
represent  the  tme  state  of  the  body  heat.  The  thermometer  was 
usually  too  high,  whether  the  record  was  taken  in  the  morning  or  in 
the  afternoon.  This  was  particularly  the  case  when  the  sheep  had  to- 
be  caught  and  were  subjected  to  handling  shortly  previous  to  the  time 
when  the  thermometer  was  inserted.  The  error  was  more  pronounced 
in  strong  healthy  sheep  that  resisted  handling  than  in  sick  and  weak 
ones  that  were  quickly  subjected.  Some  of  the  high  initial  records 
in  sheep  whose  clinical  history  is  given  in  detail  in  the  appen- 
dix must  be  explained  in  this  way.  The  average  temperature  of 
a sheep  according  to  European  standards  ranges  from  102-2°F — - 
104'9°F.  (39 — 40-5°C.)  according  to  Malkmus,  whilst  Marek  gives  the 
following  data:  sheep  over  one  year  old  101-3°F — 104°F,  lambs  to 
one  year  of  age  101-8°F  to  104-9°F.  Our  experience  showed  that 
under  South  African  conditions  of  stabling,  morning  and  evening 
records  oscillated  around  an  average  line  of  103-5°F,  their  minimum 
rarely  reached  102-°F,  their  maximum  rarely  exceeded  104-5°F. 
Under  the  conditions  of  day  and  night  exposure  the  daily  excursions 
were  of  a much  wider  range,  the  differences  amounting  frequently  to 
4 and  5°F,  and  even  more  and  they  were  subject  to  vacillation  with 
the  prevalent  atmospheric  conditions.  Generally  speaking  the  climate 
of  the  Karroo  is  characterised  by  hot  days  and  cool  nights,  the  nights 
towards  autumn  being  distinctly  cold  and  giving  rise  to  heavy  dews. 
They  led  to  extremes  in  the  temperature  of  the  sheep ; high  evening 
exacerbations  and  deep  morning  remissions,  so  that  the  curve 
resembled  that  of  a remittent  fever.  The  evening  maxima  oscillated 
around  104-5°F  and  frequently  reached  105°F  and  more.  The  morn- 
ing remissions  oscillated  around  101°F  and  frequently  went  below 
100°F.  In  rainy  weather  or  when  the  sky  was  overcast  and  the  day 
cool  the  daily  records  were  lower,  both  evening  and  morning  tempera- 
ture sank.  The  morning  remissions  then  sometimes  were  very  low 
and  below  100°F  and  even  below  99°F.  There  were  however  also 
exceptions  and  what  might  appear  as  a paradox  was  sometimes 
noticed,  viz.  : that  the  highest  morning  record  in  some  sheep  occurred 
exactly  when  the  greater  number  showed  a minimum.  These  atmos- 
pheric conditions  also  somewhat  influenced  the  temperature  of  a fever 
curve,  again  more  in  the  morning  than  in  the  evening,  but  by  no 
means  to  a great  extent. 

Whether  Geeldikkop  has  a stage  comparable  to  that  of  an  incuba- 
tion has  not  been  decided  by  our  experiments.  The  lambs  were  fed 
until  and  after  the  disease  had  broken  out,  the  period  between  first 
feeding  of  Tribulus  terrestris  and  appearance  of  disease  varied  from 
nine  to  fifteen  days.  In  the  experience  of  the  farmer  as  short  a 
period  as  forty-eight  hours  or  three  days  may  elapse  in  which  the 
disease  is  contracted.  There  is  thus  hardly  room  for  an  incubative 
period  and  the  disease  probably  begins  td  show  itself  soon  after  the 
minimal  toxic  quantity  had  been  consumed,  which  for  some  sheep  is 
less  than  for  others.  As  already  stated  the  fever  may  appear  before 
the  onset  of  other  clinical  symptoms,  with  them  or  after  them.  In 
the  first  instance  we  can  speak  of  a prodromal  fever;  it  lasts  about 
one  to  two  days.  This  occurrence  was  however  not  the  rule,  neither 
the  simultaneous  appearance  of  fever  and  swellings.  In  most  instances 


it  appeared  after  the  onset  and  the  curve  drawn  followed  a fairly 
typical  type.  Both  morning  and  evening  records  gradually  rose  every 
successive  day  by  a short  step  until  an  acme  was  reached  from  where 
in  the  reverse  order  a descent  took  place,  which  in  the  case  of  fatal 
issues  ended  in  a collapse.  In  this  respect  the  curve  resembled  that 
of  an  infectious  disease  and  could  be  compared  with  that  of  blue- 
tougue.  The  ascending  limb  of  the  curve  was  usually  longer  than 
the  descending  one.  There  were  deviations  from  this  curve;  they 
sometimes  were  only  pronounced  in  the  evening  exacerbations,  the 
morning  remissions  returning  to  normal.  Part  of  the  curve  often  had 
the  character  of  a continuous  fever,  giving  due  allowance  to  the  great 
daily  differences  as  described  before.  This  happened  sometimes  in 
the  beginning  of  the  curve  or  during  the  acme.  Or  the  fever  was 
somewhat  irregular  and  the  morning  remissions  of  some  days  were 
higher  than  of  others,  whilst  the  evening  records  ran  at  about  the 
same  level.  In  one  instance  a succession  of  fever  periods  was  noted, 
each  period  being  characterised  by  an  ascending  tendency  of  both 
exacerbations  and  remissions  until  a maximum  was  reached  in  the 
evening,  from  the  next  morning  the  remissions  were  at  a minimum 
and  the  process  was  repeated.  The  highest  fever  record  in  the  morn- 
ing was  103°F  and  the  highest  in  the  evening  106°F.  The  duration 
of  the  fever  varied  in  different  cases,  its  average  was  about  a week  or 
ten  days.  In  cases  of  recovery  the  fever  disturbances  were  often  very 
light  with  no  regularity  in  the  curve  or  even  without  a definite' curve. 

Generally  the  clinical  symptoms  were  severe.  The  initial  external 
symptoms  were  of  two  different  kinds,  both  affecting  the  psyche  of  the 
animal  : depressive  and  excitative  ones.  The  former  were  most  fre- 
quently met  with  and  had  a sudden  onset.  Sheep  that  were  kraaled 
appeared  very  ill  and  were  standing  with  hanging  head  and  drooping 
ears,  the  head  almost  touching  the  ground,  looking  dull  and  dejected, 
taking  little  notice  of  their  surroundings,  refusing  to  feed  and  look- 
ing for  the  shade,  or  they  were  lying  down  and  were  unwilling  to 
rise.  In  the  veld  they  soon  lagged  behind  the  moving  flock  and 
separated  entirely,  going  for  the  shady  place.  When  the  illness 
started  with  a stadium  excitationis,  the  sheep  were  found  to  be  very 
restless,  not  feeding  at  all,  lying  down  and  rising  again.  When  in 
the  standing  position  the  head  was  raised  and  suddenly  jerked 
vertically  and  this  motion  was  repeated  time  after  time.  Later  the 
sheep  often  took  up  a sternal  position  and  repeated  the  same  move- 
ment. Occasionally  at  the  beginning  of  the  illness  an  increased  re- 
spiration was  noticed,  but  this  was  decidedly  absent  in  the  greater 
number  of  cases.  Soon  after  the  illness  commenced,  lesions  were 
noted  that  belong  to  what  may  be  called  the  “ stadium  exudationis.” 
Local  swellings  appeared  on  the  head,  frequently  in  succession  in 
different  parts  of  the  head  or  sometimes  almost  simultaneously. 
Fsually  the  upper  lips  and  nostrils  were  first  swollen  and  these 
were  followed  by  swellings  of  the  ears.  This  order  was  rarely 
reversed.  Soon  the  dorsum  nasi  and  the  forehead,  the  infraorbital 
region,  the  cheeks,  the  region  of  the  masseter,  the  mentum  and  the 
submandibular  space  were  involved.  The  lips  were  thickened  and 
rigid.  Folds  were  thrown  over  the  nose.  A bag-like  swelling 
appeared  under  the  chin  and  in  the  mandibular  space,  ranging  in  size 
from  a fowl’s  egg  to  a cricket  ball  ; the  ears  were  thick  and  pendulous. 


These  swellings  in  the  beginning  were  warm  and  caused  pain,  man? 
animals  were  noticed  to  scratch  the  head,  or  to  tap  it  with  the  fore- 
leg. This  scratching  was  noted  at  different  times  and  probably  was 
partly  responsible  for  the  excoriated  skin  that  occurred  later.  Shak- 
ing of  the  head  was  also  noted ; grinding  of  the  teeth  was  present ; 
catarrhal  symptoms  of  the  nose  and  eyes  frequently  developed.  The 
swellings  increased  rapidly  in  intensity  and  according  to  the  severity 
of  the  disease  to  different  dimensions.  Both  lips  often  became  very 
thick;  the  skin  of  the  nose  was  wrinkled  and  a sausagelike  swelling 
on  the  forehead  extended  crossways  from  eye  to  eye.  In  some  sheep 
the  swellings  reappeared  after  their  first  disappearance,  but  not  to  the 
same  extent  as  in  the  first  instance.  A transudation  of  the  serous 
exudate  that  was  infiltrating  the  skin  and  subcutis  took  place  on  to 
the  surface  in  some  instances  and  dried  up  to  crusts.  The  swellings 
lasted  from  about  three  to  five  days  and  then  they  began  to  lessen  and 
even  to  disappear.  The  skin  now  became  hard  and  dry,  the  lips  and 
ears  were  unpliable.  This  stage  may  be  called  the  “ stadium 

dessicationis.”  It  usually  lasted  about  a week  and  the  dessication  of 
the  surface  was  the  precursor  of  a necrosis  of  the  superficial  layer  of 
the  skin  which  cracked  and  led  to  an  excoriation  of  the  epidermis  and 
even  to  that  of  the  upper  portion  of  the  cutis  or  in  some  places  of  the 
whole  cutis.  Extensive  sores  were  the  result.  The  necrosis  was 
usually  most  pronounced  in  the  tips  of  the  ear,  which  became  dry, 
hard  and  even  brittle  and  in  many  cases  were  breaking  off.  The 
severance  occurred  at  any  place  between  the  root  and  the  tip  of  the 
ear.  Recovered  Geeldikkop  sheep  can  be  recognised  by  the  mutilated 
ears.  Likewise  the  surface  of  the  nose  sometimes  showed  large  crusts 
and  underneath  a collection  of  pus.  The  lips  likewise  showed  a peel- 
ing of  their  surface,  as  also  did  the  skin  of  the  cheeks.  The  eyelids 
sometimes  appeared  quite  raw.  The  hair  in  the  infraorbital  region 
often  disappeared  entirely.  Farmers  state  that  swellings  of  the  legs 
may  also  occur,  succeeded  by  drying  off  the  skin  and  peeling  of  the 
surface.  The  serous  exudate  in  the  skin  was  at  first  clear,  but  later 
became  golden  yellow. 

The  second  important  lesion  to  be  met  with  was  the  icterus.  It 
appeared  in  the  latter  portion  of  the,  disease.  It  was  noted  by  us  in 
one  instance  as  early  as  the  fourth  day,  once  on  the  fifth  day  and 
three  times  on  the  sixth  day,  twice  on  the  eighth  day,  once  on  the 
ninth  day  and  twice  on  the  tenth  day  after  the  onset  of  the  first 
symptoms.  It  showed  itself  as  a lemon  yellow  discolouration  of  all 
the  mucous  membranes,  well  marked  on  the  gums  and  mucosa  of  the 
lips  as  well  as  in  the  conjunctiva  and  likewise  in  the  sclera.  The 
colour  increased  in  intensity  and  became  dark  to  green  yellow.  The 
discolouration  was  also  found  in  the  skin.  It  was  remarkable  that  in 
many,  perhaps  in  most  cases  the  appearance  of  the  icterus  coincided 

with  the  acme  of  the  fever  or  it  appeared  shortly  after  the  acme. 

Whilst  the  icterus  increased  in  severity  the  temperature  descended  in 
a lytic  manner  to  a collapse  in  cases  of  death.  The  animals  generally 
refused  to  eat  anything  and  anorexia  lasted  for  some  time,  according 
to  the  severity  of  the  case,  from  a few  days  to  the  whole  duration 

of  the  disease.  A few  days  after  the  onset  of  the  first  symptoms  a 

loss  of  condition  became  evident  and  many  sheep  became  so  emaci- 
ated and  anaemic  that  they  had  great  difficulty  in  rallying.  The 
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animals  looked  empty,  thin  and  miserable.  The  continuance  of 
anorexia  was  looked  upon  as  an  alarming  symptom.  The  droppings 
formed  small  hard  pellets. 

It  was  also  noted  in  some  instances  that  the  feet  of  the  sheep  be- 
came affected,  which  showed  itself  in  lameness  and  after  recovery  in 
a malformation  of  the  hoofs.  A case  of  recovery  was  brought  to  our 
notice,  where  the  hoofs  had  grown  out,  similar  to  what  is  observed  in 
styfziekte  in  cattle.  In  the  experimental  animals  that  died  from  the 
disease  the  shortest  illness  lasted  eleven  days  in  one  instance,  twelve 
days  in  three  instances,  thirteen  days  in  two  instances.  Of  the  two 
sheep  that  were  killed  in  extremis  one  was  ill  thirteen  days  and  the 
other  fourteen  days.  Of  the  two  recovered  sheep  that  were  killed 
one  was  feeding  again  on  the  thirteenth  day  and  the  other  on  the 
fourteenth  day.  Both  these  cases  showed  no  definite  temperature 
curve,  although  a febrile  condition  was  undoubtedly  present.  In  one 
of  the  cases  the  icterus  had  appeared  on  the  tenth  day  and  in  the  other 
one  the  fifth  day  after  onset  of  first  symptoms.  Two  cases  of  re- 
coveries were  clinically  very  mild.  In  one  of  them  was  a definite 
temperature  curve  lasting  aboiit  eleven  days,  the  other  one  showed 
indefinite  febrile  condition  and  an  improvement  was  noted  eleven  days 
after  the  first  onset  of  symptoms  with  icterus  on  the  seventh  day. 

PATHOGENESIS  OF  GEELDIKKOP. 

In  the  course  of  the  evolution  of  Geeldikkop  a definite  set  of 
pathological  changes  were  met  with,  A'iz.  : (1).  Exudation  into  the 

cutis  and  subcutis  of  the  head  succeeded  by  (2).  Necrosis  of  the 
epidermis  (3).  Cholaemia  showing  itself  as  a general  icterus  and  (4). 
Fever.  Also  a somewhat  regular  sequence  was  observed.  The  exuda- 
tion into  the  head  was  generally  primary,  it  was  succeeded  by  the 
fever  which  usually  reached  its  acme  with  the  appearance  of  the 
icterus.  We  know  nothing  as  yet  of'  the  chemical  nature  of  the  toxic 
substance.  We  conclude  that  it  acts  on  the  skin  of  the  head  and 
on  the  liver.  This  action  may  be  a simultaneous  one  but  the  effects 
of  it  are  shown  quicker  in  the  skin  than  in  the  liver.  In  a lamb 
that  was  killed  on  the  second  day  after  showing  symptoms  of  dis- 
ease, the  general  icterus  was  absent,  but  the  liver  and  the  kidney 
were  yellowish  discoloured.  Unfortunately  in  this  case  no  micro- 
scopical examination  of  the  liver  was  at  hand  to  show  to  what  ex- 
tent lesions  existed.  Another  sheep  not  showing  the  symptoms  of  a 
general  icterus  was  also  killed;  similar  changes  in  the  liver  were 
found  that  corresponded  with  those  found  in  later  stages.  The  point 
of  interest  was  to  show  that  the  skin  lesions  were  present  before  a 
general  icterus  had  established  itself.  Therefore  skin  lesions  could  not 
be  connected  with  the  icterus.  The  predilection  of  the  head  for  the 
swellings  is  somewhat  peculiar ; farmers  state  that  they  may  some- 
times also  appear  on  the  legs  and  even  be  succeeded  by  the 
sloughing  of  the  skin,  but  that  they  were  never  found  on 
any  other  part  of  the  body.  How  this  nred  flection  comes 
about  is  not  clear  and  the  explanation  that  is  attempted 
here  is  but  a suggestion  that  must  be  put  to  the  dest.  We 
must  accept  that  the  toxic  substance  circulates  in  the  blood  and 
comes  into  touch  with  the  whole  skin,  but  it  is  onlv  active  in  the 
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head.  Apparently  a second  factor  here  enters  into  operation  and 
this  perhaps  is  the  sun.  Under  its  influence  either  the  .toxic  sub- 
stance becomes  fixed  and  then  acts  or  out  of  an  inactive  circulating 
substance  an  active  one  is  formed  under  the  influence  of  the  sun’s 
rays.  The  swellings  in  the  legs  might  thus  also  find  an  explanation, 
the  diseased  parts  being  practically  all  free  of  wool,  which  acts  as  the 
protective  agency  for  the  rest  of  the  body.  Analogies  to  such  a pro- 
cess can  be  found  in  animal  pathology.  Subsequent  to  feed- 
ing of  buckwheat  necrosis  of  such  places  of  the  skin  that 
are  free  of  pigment  was  observed.  Also  in  human  patho- 
logy an  example  can  be  quoted.  The  presence  of  porphy- 
rin in  the  blood  resulting  from  a disturbance  in  the  liver 
metabolism  gives  rise  to  ulcerative  dermatitis  in  those  parts  of  the 
skin  that  are  exposed  to  the  sun.  I had  in  view  this  latter  analogy 
when  I laid  stress  upon  the  absence  of  icterus  at  the  time  of  the  swell- 
ings, to  show  that  in  Geeldikkop  it  is  most  likely  not  a metabolic 
substance  that  gives  rise  to  the  swelling,  but  the  exogenous  toxic 
substance  itself.  The  icterus  is  apparently  not  one  of  ordinary  stasis, 
at  least  not  one  due  to  a mechanical  obstruction  in  the  bileducts. 
It  is  not  due  to  the  breaking  down  of  red  corpuscles,  although 
oligocythaemia  may  be  and  frequently  is  present  in  later  stages. 
It  is  due  to  changes  that  affect  the  liver  cells  directly  as  a result  of 
which  many  become  necrotic.  This  affection  probably  leads  to  an 
insufficiency  in  the  other  functions  of  the  liver  parenchyma,  which 
apparently  the  organ  tries  to  repair  by  the  attempted  regeneration 
of  new  liver  cells,  as  shown  in  the  proliferation  of  the  bileducts. 
There  is  to  my  mind  a discrepancy  in  the  extent  of  the  anatomical 
changes  in  the  liver  cells  and  the  prevalence  of  new  bile- 
ducts, the  proliferation  exceeding  by  far  the  vacuum  creat- 
ed by  the  disseminated  necrosis.  The  presence  of  fever  in 
a disease,  due  to  vegetable  poisoning  is  somewhat  unusual. 
Its  presence  can  be  explained  by  the  cholaemic  conditions  and  in 
this  respect  it  is  remarkable  that  it  should  reach  its  maximum  at 
about  the  time  when  the  icterus  is  distinctly  visible  by  the  unaided 
eye.  A similar  experience  has  been  made  in  connection  with 
other  diseases ; icterus  may  be  accompanied  by  fever  which  is  not 
necessarily  of  an  infectious  nature.  Geeldikkop  would  give  a good 
demonstration  of  a fever  due  to  such  other  causes  since  all  infection 
can  with  certainty  be  excluded.  Death  is  probably  due  to  a great 
extent  to  the  cholaemic  condition.  The  lesions  in  the  liver  are 
apparently  reparable  as  the  proliferation  of  bileducts  would  indicate. 

CURATIVE  TREATMENT. 

Geeldikkop  being  an  intoxication,  the  primary  indications  are  to 
remove  the  toxic  substance  that  may  still  be  present  in  the  alimen- 
tary canal.  The  treatments  which  in  practice  have  proved  to  be 
successful  to  some  extent  are  based  on  this  principle,  although  at 
that  time  the  cause  had  not  been  clearly  established.  For  this  pur- 
pose Dixon  recommended  the  administration 'of  calomel  in  the  dose  of 
5 — 10  grains  according  to  size  and  age  of  the  animal.  Since  an  early 
treatment  is  necessary  Dixon  suggested  that  each  shepherd  should 
have  a small  bottle  of  calomel  wflth  him  during  the  season  the  disease 
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is  prevalent,  and  as  soon  as  he  notices  one  of  the  flock  shaking  the 
bead,  or  the  ears  hanging,  it  should  he  caught,  examined,  and  if 
affected  given  a dose  dry  on  the  tongue.  He  further  recommends  in 
cases  that  do  not  appear  to  recover  qiiickly,  doses  of  Chloride  of 
Ammonia,  40 — 60  grains  daily.  Paine  recommends  Dixon’s  treat- 
ment also,  which  he  found  successful  in  the  early  stages  of  the 
disease.  A common  practice  amongst  farmers  is  to  scarify  the  swell- 
ing and  to  slit  the  ears  in  order  to  let.  the  serous  discharge  escape  and 
then  rub  in  such  substances  as  salt,  tar,  paraffin,  etc.,  into  the  wounds. 
Dixon  does  not  think  it  necessary  as  in  early  treatment  the  swellings 
will  soon  disappear,  whilst  Paine  recommends  the  practice  and  puts 
salts  into  the  wounds.  Elley  recommends  after  the  bowels  have  been 
moved  with  a smart  purgative  the  application  of  quinine  in  combina- 
tion with  ammonium  chloride,  one  of  the  former  to  six  of  the  latter 
and  a teaspoonful  daily.  He  further  states  that  tincture  of  Percliloride 
of  Iron  also  appears  efficacious  in  the  early  stages  of  those  cases  in 
which  there  is  much  effusion  into  the  subcutaneous  tissues  of  the  head. 
When  this  treatment  has  been  carried  out,  he  is  confident  that  the 
recoveries  are  not  less  than  80  per  cent.  Farmers  also  use  Epsom 
salts  and  Jalap,  usually  mixed  and  claim  good  results.  In  one  in- 
stance the  farmer  claimed  that  the  day  after  the  administration  of  the 
drugs  the  swellings  had  almost  gone.  All  authorities  agree  that  the 
sick  sheep  should  immediately  be  removed  from  the  flock  and  put  into 
shade  or  that  at  least  they  should  immediately  be  put  on  a different 
pasture.  Where  lucerne  fields  are  close  by  they  are  placed  prefer- 
ably into  them.  Experience  has  proved  the  efficacy  of  a clearing  out 
medicine  and  such  a treatment  is  a reasonable  one.  The  sooner  it  is 
undertaken  the  more  effective  it  will1  be  and  in  this  respect  Dixon’s 
suggestion  should  be  followed.  Apparently  it  does  not  matter  what 
purgative  is  applied  and  the  choice  may  be  between  calomel,  jalap, 
epsom  and  glauber  salts;  remedies  that  are  easilv  obtained.  The 
doses  of  epsom  salts  or  glauber  salts  vary  from  2 — 4 ounces  and  that 
of  jalap  from  1 — 3 — 4 drachms,  when  jalap  is  mixed  with  salts  the 
corresponding  doses  must  be  reduced. 

Preventative  Treatment. — Practical  experience  has  shown  that 
change  of  the  pasture  immediately  results  in  checking  further  out- 
breaks. The  movement  of  a flock  should  be  done  to  a place  where  the 
dubbeltjes  are  absent  or  not  much  in  evidence.  Since  dubbeltjes  were 
in  the  opinion  of  the  farmers  the  cause)  of  Geehlikkop  one  is  struck 
bv  the  fact  that  they  did  not  give  more  practical  attention  to  their 
observations  and  arranged  the  herding  of  the  sheep  and  goats  accord- 
ingly. One  would  have  expected  that  at  the  time  when  these  plants 
were  most  frequently  found,  conditions  with  which  the  farmers  wrere 
well  conversant,  they  would  have  prevented  sheep  feeding  on  them. 
There  are  two  explanations  for  this,  viz.  : the  uncertainty  of  dubbeltje 
really  being  the  cause  and  the  fact  that  after  a severe  drought  this 
plant  is  the  first  to  appear  and  is  in  certain  places  almost  the  only 
one,  sheep  so  to  say  depending  on  it  almost  exclusively.  All  pre- 
ventative measures  must  reckon  with  this  fact.  Where  the  plant  is  so 
plentiful  that  it  gives  cause  to  epizootics  there  is  no  thought  of  ever 
eradicating  it.  Prevention  however  means  not  feeding-  at  all  over 
Tribulus  pasture  or  at  least  to  take  care  that  the  grazing  is  not  ex- 
clusive! v on  such  pasture.  Frequent  change  of  pasture  is  therefore 
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recommended.  Local  conditions  must  in  each  farm  suggest  the 
method  to  be  adopted  in  the  grazing  of  the  sheep  and  goats  when  the 
atmospheric  conditions  are  favourable  for  the  luxuriant  growth  of  the 
plant.  It  yet  remains  to  be  seen  whether  the  influence  of  the  sun  is 
indeed  a factor  required  for  the  rise  of  Geeldikkop.  If  such  is  the 
case  feeding  on  Tribulus  might  become  possible  if  the  sheep  were  kept 
during  the  heat  of  the  day  in  a shady  place  and  were  only  allowed  to 
graze  either  during  the  night  or  in  early  morning  and  late  in  the 
evening. 


APPENDIX  I. 

Feeding  Experiments  with  green  succulent  Tribulus  terrestris. 

1.  Lamb  1126Jf  a merino  ram,  about  eight  months,  in  good  condition.  Placed  in 
feeding  experiment  on  the  20th  February,  1917,  and  since  then  fed  exclusively  on 
Tribulus  terrestris.  On  the  1st  March  at  6 p.m.,  the  lamb  was  noted  to  be  ill, 
carrying  its  head  low,  almost  on  the  ground  and  looking  for  shade  amongst  the  other 
sheep.  On  closer  examination  a distinct  swelling  of  the  upper  lip  as  well  as  a 
slight  swelling  of  the  sides  of  the  face  were  noticed,  causing  the  skin  of  the  dorsal 
surface  of  the  nose  to  wrinkle.  The  lamb  had  a somewhat  dull  appearance,  the  ears 
drooping.  On  the  2nd  March  at  6 p.m.,  the  lamb  had  a very  depressed  appearance, 
the  condition  was  however  still  a good  one.  The  swelling  of  the  upper  lips  had 
increased  and  the  ears  as  well  were  now  swollen ; the  lamb  was  frequently  seen 
scratching  these  parts.  On  the  3rd  March  at  9 a.m.,  the  condition  of  the  lamb  was 
found  to  be  still  fair,  it  was,  however,  not  feeding  well  and  was  lying  down  showing 
accelerated  breathing;  the  swellings  of  the  head  were  still  present.  At  4 p.m.  the 
lamb  was  noticed  to  feed  a little  and  to  pass  some  faeces  that  formed  dry  and  hard 
pellets.  The  swellings  had  extended  to  the  lower  jaw.  On  the  4th  March  at  4 
p.m.,  a falling  off  in  condition  was  apparent,  the  upper  lips  were  still  swollen  and 
the  wrinkles  on  the  dorsal  surface  of  the  nose  were  still  present.  The  sheep  at 
times  scratched  the  head.  The  ears  drooped.  On  the  5th  March  at  4 p.m.,  no 
change  in  the  symptoms  had  taken  place,  the  lips  were  still  much  swollen  and  the 
wrinkles  still  present.  On  the  6th  March  at  4 p.m.,  the  wrinkles  on  the  nose  were 
still  very  conspicuous.  The  skin  of  the  lips  began  to  show  a drying  up  appearance. 
On  the  7th  March  at  4 p.m.,  the  lamb  was  noted  to  be  in  poor  condition,  wrinkles 
were  still  present,  the  skin  of  the  ears  and  lips  was  dry  and  hard.  On  the  8th 
March  at  4 p.m.,  the  lamb  appeared  very  miserable,  it  was  not  feeding  at  all.  On 
the  10th  March  at  4 p.m.,  the  lamb  was  still  in  the  same  condition.  Yellow  crusts 
were  found  on  the  skin  of  the  nose  and  the  sclera  of  the  eyes  appeared  lemon 
coloured.  In  the  morning  of  the  12th,  the  lamb  was  found  dead. 

Temperature  Curve. — When  the  lamb  was  noted  to  be  ill  on  the  1st  March,  the 
daily  temperature  recording  commenced.  The  first  record  was  high,  104-8°F,  as  is 
frequently  noted  in  sheep  not  accustomed  to  handling  with  the  thermometer.  On 
the  2nd  March  the  record  was  subnormal,  it  was  at  100-2°F  and  from  this  date  on- 
wards a curve  resulted  with  an  ascending  limb,  reaching  the  acme  six  days  later  in 
the  evening  and  a lytic  descent  during  the  next  four  days  ending  with  death.  The 
whole  febrile  course  lasted  thus  ten  days.  The  exacerbations  were  of  a remittent 
type,  remaining  the  first  three  days  below  105°F.  then  passing  this  limit,  culminating 
at  105°F  before  the  descent  took  place.  The  morning  remissions  were  on  two 
occasions  only  above  102°F.  viz.  : the  day  before  and  on  the  first  day  of  the  acme, 
otherwise  closely  below.  Death  was  preceded  by  a collapse-like  drop,  beginning  the 
previous  morning. 

Post-mortem,  was  made  in  the  afternoon.  The  condition  was  very  poor.  The 
integument  oil  lips,  nose  and  eyelids  was  dry  and  hard  and  the  surface  crusty;  the 
ears  had  shrivelled  and  were  also  hard  and  dry.  The  conjunctiva  was  deep  yellow. 
The  blood  did  not  stain  well.  After  removing  the  skin  and  opening  of  the  body 
cavities  a diffuse  saffron  discolouration  was  found  present  in  all  exposed  parts, 
particularly  pronouncecj  in  the  subcutaneous  tissue  and  in  the  serous  membranes. 
The  liver  was  patchy  and  bright  yellow,  the  gall  bladder  was  distended  with  a turbid 
pale  greenish-grey  liquid.  The  surface  of  the  kidneys  was  greenish  and  golden 
marbled,  on  section  it  was  golden  yellow,  striae  were  running  through  the  cortex. 
The  heart  had  likewise  a golden  marbled  appearance.  No  striking  changes  of  the 
spl&en  were  recorded.  The  rumen  contained  well  masticated  food,  no  abnormalities 
were  found  in  the  three  other  stomachs,  with  the  exception  of  a few  haemonchus  in 
the  abomasum.  A few  oesophagostoriiums  were  found  in  the  colon.  The  urinary 
bladder  contained  a few  c.c.  of  a clear  yellow  liquid. 


Microscopical  Examination. — Liver  : a slight  proliferation  of  bile  ducts  was  notice 
able  in  many  places,  with  an  increase  of  fibroblastic  tissue  supporting  it.  In  the 
portal  veins  was  an  unusual  increase  of  polymorphocytes  and  between  the  bile  ducts 
and  the  fibroblastic  tissue  were  clusters  of  round  cells  in  many  places.  The  Haemotoxy- 
lin-Eosin  stained  section  showed  a somewhat  perforated  appearance,  due  to  the  presence 
of  individual  liver  cells,  apparently  attached  in  the  rows  and  transparent.  They 
appeared  as  round  holes  in  which  one  and  frequently  two  nuclei  were  seen. 
Scharlach  staining  did  not  show  fat.  There  was  some  yellowish  pigment  present  in 
the  liver  cells  adjacent  to  the  central  veins.  There  were  also  liver  cells,  staining 
deeper,  both  in  plasma  and  nucleus,  the  latter  being  dark  and  compact.  Kidney  : a 
number  of  tubuli  contorti  contained  bright  yellow  pigment  in  their  epithelial  lining. 
Only  in  a*  few  places  was  there  fat  in  the  epithelial  lining.  Suprarenal  glands  : 
Some  fatty  degeneration  was  present  in  the  cortex.  Muscles  : Sarcosporidia  were 

very  frequent,  some  were  very  large.  There  was  no  fat  present.  Spleen  : Much 

blood  in  the  sinuses  and  some  pigment. 

Pathological  Anatomical  Diagnosis. — General  atrophy,  Anaemia,  Icterus,  Necrosis  of 
liver  cells;  Regeneration  of  bile  ducts.  Excretion  of  bile  pigment  in  kidneys. 
Slight  fatty  degeneration  of  the  kidney. 

Epicrisis. — Nine  days  after  commencement  of  feeding  the  disease  appeared,  the 
lamb  showing  signs  of  depression.  At  the  same  time  swellings  of  the  lips  were 
noted,  which  extended  to  the  face,  causing  wrinkles  and  to  the  ears  which  were 
drooping.  The  swellings  remained  for  about  five  days  when  the  surface  of  the  skin 
became  dry  and  hard  and  finally  showed  yellow  crusts.  In  the  beginning  of  the 
disease  the  lamb  apparently  felt  pain  in  the  head  to  which  it  responded  by  scratch- 
ing. At  a later  date  the  respirations  became  accelerated.  Loss  of  condition  became 
apparent  about  four  days  after  onset  of  disease  and  increased  daily,  the  sheep 
refusing  to  feed.  Icterus  was  recorded  two  days  before  death  or  on  the  tenth  day 
after  the  appearance  of  the  first  symptoms.  On  post-mortem  the  icterus  appeared 
to  be  a very  grave  one  and  parenchymatous  degeneration  of  liver  cells  was  present, 
together  with  regeneration  of  bile  ducts.  The  pathological  process  may  be  inter- 
preted as  one  of  parenchymatous  hepatitis  and  general  icterus  with  necrosis  in  parts 
of  the  integument  of  the  head. 

2.  Lamb  11277  a merino  ram,  eight  months  old,  fed  since  the  20th  February  on 
Tribulus  terrestris.  On  the  1st  March.  1917,  at  9 a.m.,  the  lamb  was  noticed  to  be 
ill;  at  6 p.m.  it  appeared  dull  and  dejected;  the  upper  lip  was  slightly  swollen. 
On  the  2nd  March  at  7 a.m.,  the  ears  were  drooping  and  the  lamb  was  noticed  to 
scratch  them  with  its  legs.  It  did  not  feed.  On  the  3rd  March  it  was  noted  to 
feed  a little.  On  the  4th  March  a distinct  loss  of  condition  had  taken  place.  On  the 
5th  March  the  skin  on  the  swollen  portions  began  to  harden.  On  the  6th  March 
the  skin  of  the  lips  and  the  ears  was  dry  and  hard.  On  the  7th  March  the  condi- 
tion was  very  poor.  Distinct  wrinkles  on  the  face  were  noted.  On  the  8th  March 
the  eyes  showed  a yellow  tinge.  On  the  10th  March  the  lamb  was  observed  to  feed 
a little,  the  eyes  appeared  lemon  coloured.  On  the  13th  March  at  midday  the  lamb 
died. 

Temperature  Reaction. — The  recording  of  the  temperature  was  commenced  on  the 
1st  March  in  the  evening  of  which  date  the  first  record  was  abnormally  high.  From 
the  next  day  a definite  curve  started,  the  evening  exacerbations  gradually  rising  from 
103-2°F  on  the  2nd  March  to  105-2°F  on  the  8th  March  which  represented  the  acme. 
From  this  date  the  descent  took  place  ending  with  collapse  on  the  13th.  The  morn- 
ing remissions  during  the  whole  time  were  practically  every  day  near  100°F. 

Post-mortem. — Three  hours  after  death.  The  carcass  was  very  emaciated.  The 
skin  of  the  lips  and  nose,  the  eyelids  and  ears  were  hard  and  the  conjunctiva  was 
lemon  coloured.  On  removing  the  skin  and  opening  up  the  pleural  and  peritoneal 
cavities  a general  uniform  lemon  discolouration  was  noted  of  all  parts  so  exposed. 
The  liver  was  patchy  yellow  and  had  a fatty  appearance.  The  gall  bladder  was 
distended  with  turbid,  greyish -yellow  • bile.  The  kidneys  showed  a greenish-yellow 
hue  and  on  section  were  goldep  marbled  with  striae  through  the  cortex.  The  spleen 
showed  no  changes.  The  surface  of  the  heart  had  a golden  marbled  appearance.  In 
the  urinary  bladder  were  a few  c.c.  clear  coloured  fluid.  The  stomach  appeared 
normal.  There  was  some  congestion  present  of  the  mucosa  of  the  small  intestines 
and  of  the  caecum,  the  latter  containing  a few  dry  and  hard  balls  the  size  of  a fowl’s 
egg.  There  were  some  hydatids  in  the  peritoneal  cavity  and  a few  haemonchus 
contortus  in  the  abomasum. 

Microscopical  Examination. — Liver  : the  proliferation  of  the  bile  duct  was  well 

pronounced  in  some  septa.  There  were  also  round  cel)  collections  which  were  some- 
times rather  conspicuous.  The  isolated  liver  cells  with  transparent  plasma  were 
rather  frequent  so  that  in  parts  the  section  under  the  microscope  looked  perforated. 
There  was  pigment  in  some  of  these  transparent  cells,  others  were  large,  round  and 
devoid  of  any  contents,  except  a nucleus.  Occasionally  these  cells  also  showed  fat. 
Kidney  : Occasionally  some  pigment  was  found  in  a tubulus  contortus.  Individual 


tubuli  contorti  showed  fat  globules.  There  were  also  a good  few  tubules  in  which  the 
nuclei  of  the  epithelial  lining  did  not  stain,  some  of  the  cells  were  detached  and 
took  a different  colour  to  the  rest.  Henle’s  loop  showed  the  fat  sometimes  con- 
spicuously. Heart  : some  sarcosporidia  were  present.  No  fat.  Muscle  : 

Sarcosporidia  were  fairly  frequent.  Suprarenal  glands  : Very  little  fat  was  found  in 
the  cells  of  the  cortex.  Spleen  : A fair  amount  of  blood  and  pigment  was  present. 
Ear  : The  superficial  layer  of  the  epidermis  showed  necrosis  and  below  a dense 
infiltration  with  leucocytes  in  a state  of  pycnosis  and  karyorrhexis. 

Pathological  Anatomical  Diagnosis.-—  Cachexia  and  anaemia.  Icterus,  Necrosis  of 
the  skin  in  parts  of  the  head.  Hepatitis  parenchymatosa.  Fat,  pigment  and 
necrosis  in  kidney.  Regeneration  of  bile  ducts.  Parasites. 

Epicrisis. — Nine  days  after  commencement  of  feeding  the  lamb  was  not£d  to  be  ill 
and  on  the  same  day  the  swellings  appeared  in  the  skin  of  the  head  ; they  must  have 
caused  pain  since  the  lamb  scratched  the  head  with  its  hindlegs.  These  swellings 
increased  in  size  the  following  day  and  then  disappeared,  the  skin  having  become  dry 
and  hard.  Loss  of  condition  soon  became  apparent,  although  anorexia  was  not  com- 
plete, the  lamb  feeding  at  times.  Icterus  was  noted  on  the  eighth  day  after  the 
onset  of  the  first  symptoms.  Although  the  first  temperature  record  was  unusually 
high  it  could  not  be  considered  to  be  a febrile  temperature,  the  fever  only  started 
subsequently  and  developed  with  a typical  remittent  type,  the  acme  being  reached  on 
the  day  when  the  icterus  appeared.  'The  daily  differences  extended  to  6°F  and  the 
morning  remissions  were  almost  subnormal.  On  post-mortem,  icterus  was  evident. 
The  lesions  of  necrosis  involved  a.  great  number  of  cells  and  the  regeneration  of  bile 
ducts  was  well  pronounced  in  parts.  The  case  was  thus  one  of  acutes'  icterus  and 
parenchymatous  hepatitis  with  necrosis  in  parts  of  the  skin  of  the  head. 

3.  Lamb  11270  a merino  ewe,  eight  months  old,  in  fair  condition.  Fed  since  the 
20th  February  on  Tribulus  terrestris  exclusively.  On  the  1st  March,  1917,  at  6 p.m., 
the  lamb  was  noted  to  be  ill,  having  a dull  appearance  and  carrying  the  head  very 
low,  almost  on  the  ground.  The  upper  lip  was  slightly  swollen  and  a swelling,  the 
size  of  a pigeon’s  egg  was  noticed  under  the  lower  jaw.  On  the  2nd  March  at  6 
p.m.  the  general  appearance  was  worse  and  loss  of  condition  was  evident.  The 
swelling  of  the  upper  lips  had  increased  and  that  below  the  jaw  that  reached  the 
size  of  a fowl’s  egg  and  the  ears  likewise  were  thickened.  The  lamb  made  peculiar 
scratching  movements  with  the  foreleg  towards  the  head,  in  particular  the  ears  at 
intervals,  the  same  leg  at  times  carefully  tapped  the  swollen  parts.  On  the  3rd 
March  at  9 a.m.  the  lamb  was  not  feeding  and  appeared  very  ill.  The  swellings  had 
decreased  and  at  4 p.m.  had  almost  disappeared.  'The  droppings  were  noticed  to  be 
hard  and  dry.  On  the  4th  March  at  4 p.m.  the  loss  of  condition  was  still  more 
evident.  The  lamb  did  not  feed  and  frequent  scratching  was  noted.  There  was 
still  a small  swelling  present  below  the  mandible.  On  the  5th  March  at  4 p.m.  the 
general  appearance  was  bad,  the  lower  lip  was  still  slightly  swollen  and  wrinkles 
appeared  on  the  skin  of  the  dorsal  region  of  the  nose.  The  skin  of  the  ears  and  lips 
began  to  show  a dry  surface.  On  the  6th  March  at  4 p.m.  the  wrinkles  on  the  nose 
had  increased,  the  ears  were  drying  up,  the  upper  lip  was  hard  and  dry  and  there 
were  cracks  in  the  surface.  On  the  7th  March  at  4 p.m.  the  condition  was  very 
poor.  There  was  again  swelling  noted  ; the  skin  of  the  lips  and  the  ears  was  hard 
and  dry,  the  wrinkles  on  the  nose  were  still  present.  On  the  8th  March  the  same 
general  bad  state  as  on  the  previous  day  was  registered ; the  swellings  were  still 
present.  The  eyes  appeared  lemon  coloured.  On  the  10th  March  the  lamb  was 
still  not  feeding  and  accordingly  the  condition  was  very  bad,  the  ears  and  the  skin  of 
the  lips  were  dry  and  hard.  The  eyes  were  dark  yellowish.  On  the  13th  March  at 
9 a.m.,  the  lamb  died. 

Teiwperature  Reaction. — The  recording  of  the  temperature  was  commenced  on  the 
1st  March  when  the  first  record  was  abnormally  high  (105-6°F).  A fairly 
characteristic  curve  then  developed  with  evening  exacerbations  to  105°F  and  remis- 
sions to  102°F,  both  gradually  rising  until  the  fastigium  was  reached,  which  was 
characterized  by  a high  morning  temperature,  viz.  : 104-4°F  on  the  9th  March,  after 
that  date  an  interrupted  critical  descent  followed  ending  with  collapse  and  death  on 
the  morning  of  the  13th  March.  The  whole  course  of  the  disease  thus  lasted  twelve 
days,  the  high  fever  was  noted  in  the  latter  third  of  the  curve. 

Post-mortem  was  made  at  2 p.m.  The  carcass  was  very  emaciated.  The  skin  of 
the  lips,  also  the  nose  and  the  eyelids  were  hard  and  covered  with  crusts,  the  ears 
were  dry  and  shrivelled.  The  colour  of  the  conjunctiva  was  deep  yellow.  On 
removing  the  skin  and  opening  the  body  cavities  a yellow  discolouration  was  noted 
of  all  parts  exposed.  In  particular  the  subcutaneous  tissue  and  the  serous  membranes 
had  a saffron  colour.  In  the  pleural  cavity  a small  quantity  of  deep  yellow  liquid 
was  present.  The  lungs  appeared  somewhat  pale  but  of  normal  consistence.  The 
liver  was  yellow.  'The  gall  bladder  was  distended  with  pale,  greyish-yellow  liquid 
of  the  consistency  of  syrup.  Both  ventricles  of  the  heart  contained  some  coagulated 
blood.  The  kidney  on  section  showed  a greenish-yellow  hue.  The  spleen  was 
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slightly  swollen.  The  rumen  contained  well  masticated  food.  In  the  abomasum  a 
few  haemonchus  contortus  were  present.  In  the  caecum  were  some  hard,  flry  balls 
the  size  of  a hen’s  egg.  The  urinary  bladder  contained  a few  c.c.  of  a clear  yellow 
liquid.  On  the  visceral  serosa  of  the  peritoneum  a number  of  hydatids  were  present, 
parasitic  nodules  in  the  wall  of  the  small  intestines  and  a few  oesophagostomum 
columbianum  in  the  colon. 

M icroscopicul  Examination. — Liver  : In  the  septa  a proliferation  of  bile  ducts 

could  be  seen  and  an  increase  of  fibroblastic  tissue  and  round  cells,  the  latter  in 
some  places  forming  small  clusters.  Bile  was  present  in  some  of  the  larger  bile 
ducts.  In  the  Haematoxylin-Eosin  section  were  a number  of  transparent  cells,  some 
of  which  contained  yellow  pigment.  In  the  Sc.harlach  stained  section  the  pigment 
showed  up  much  better  and  it  could  be  seen  in  the  greater  number  of  cells.  There 
was  no  fat  present.  Kidney  : In  some  of  the  tubuli  contorti  and  more  so  in  the 

tubuli  recti  a bright  yellow  pigment  was  seen  surrounding  the  epithelial  cells  and  in 
some  of  the  tubules  the  lumens  contained  it  as  well.  The  pigment  in  some  places 
obscured  the  cells  entirely  and  it  could  be  seen  that  they  underwent  some  disintegra- 
tion, their  nuclei  being  paler  or  absent.  The  Scharlach  stain  showed  occasionally  a 
tubulus  rectus  (Henle’s  thin  loop)  to  possess  fat  droplets  in  the  epithelial  lining. 
Muscle  : Sarcosporidia  were  fairly  numerous,  also  in  the  heart.  Suprarenal  glands  : 
A somewhat  patchy  appearance  was  noted  in  the  Scharlach  stained  section  due  to 
some  irregularly  distributed  cells  taking  the  fat  stain. 

Pathological  Anatomical  Diagnosis. — General  atrophy  and  anaemia.  Icterus, 
Necrosis  of  liver  cells.  Excretion  of  bile  pigment  in  kidney  and  slight  fatty  de- 
generation of  some  cells  and  necrosis.  Slight  fatty  degeneration  of  skeletal  and 
heart  muscle.  Necrosis  of  the  skin  of  ears  and  various  parts  of  the  head. 

Epicnsis. — Illness  appeared  nine  days  after  feeding  had  commenced  ; it  was 
ushered  in  by  great  depression,  the  lamb  carrying  the  head  almost  on  the  ground. 
At  the  same  time  there  were  swellings  on  the  upper  lips  which  extended  next  day  to 
the  ear.  On  the  third  day  the  swelling  diminished  and  to  some  extent  partly  re- 
appeared in  the  further  course  of  events.  Wrinkling  of  the  skin  was  noted  which 
subsequently  commenced  drying  and  hardening.  The  case  was  characterized  by  a 
rapid  and  increasing  loss  of  condition.  Icterus  developed  eight  days  after  the 
appearance  of  the  first  symptoms  and  on  the  day  previous  to  the  highest  morning 
temperature  (104-4°F).  During  the  first  period  of  the  disease,  the  evening  exacerba- 
tions were  somewhat  high  and  the  morning  remissions  about  normal ; in  the  latter 
course  of  the  disease,  after  the  appearance  of  icterus  the  fever  was  well  marked. 
The  icterus  was  severe  and  the  lesions  of  parenchymatous  degeneration  were  present 
in  the  liver,  likewise  regeneration  of  bile  ducts  and  emigration  of  round  cells.  Bile 
pigment  was  present  in  the  kidneys.  The  case  thus  represented  one  of  a grave 
icterus  and  parenchymatous  hepatitis  complicated  with  necrosis  of  the  skin  of  the 
head. 

4.  Lamb  11260,  a merino  male,  eight  months  old.  Tribulus  terrestris  feeding  was 
commenced  on  the  20th  February,  and  record  of  temperature  on  the  2nd  March,  1917. 
On  the  2nd  March  when  examined  in  the  morning  at  7 o’clock  it  did  not  show  any 
symptoms,  but  at  6 p.m.  the  same  day  the  ears  were  drooping,  the  upper  lip  was 
slightly  swollen  and  a swelling  under  the  jaw  was  present  the  size  of  a pigeon’s  egg. 
March  3rd  : The  lamb  was  not  feeding  well,  its  condition  was  still  fair;  at  9 a.m. 
the  swelling  of  lip  and  jaw  was  noticeably  less,  the  ears  were  swollen  and  drooping; 
at  4 p.m.  the, swelling  was  hardly  noticeable  but  still  present  on  the  ears.  March  4th 
the  sheep  was  noticed  to  scratch  its  head  ; at  4 p.m.  a slight  swelling  of  the  lower 
lip  was  present.  March  5th  at  9 a.m.,  the  sheep  was  not  feeding;  at  4 p.m. 
wrinkles  were  noted  on  the  nose,  there  was  a general  improvement ; the  skin  on  ears 
and  face  was  drying  and  hardening.  March  6th,  4 p.m.  : Skin  of  ears,  face  and 

eyelids  was  drying  up.  March  7th  the  ears  were  dry  and  hard  and  were  again 
swollen  ; the  skin  of  the  lips  was  dry  and  hard,  the  lower  lip  slightly  swollen,  also 
the  cheeks ; the  sclera  of  the  eyes  was  yellowish  tinged  and  a yellowish  discharge 
was  present;  the  lamb  was  not  feeding;  at  4 p.m.  the  ears  and  cheeks  appeared 
swollen,  the  skin  of  the  lips  was  dry  and  hard,  the  eyes  had  a yellow  tinge.  10th 
March  the  lamb  was  not  feeding  and  looked  very  ill ; the  ears  were  still  swollen, 
their  skin  was  dry  and  hard,  also  that  of  the  lips;  the  eyelids  were  swollen,  they 
were  raw  and  red.  13th  March  : The  lamb  was  not  feeding  well  and  was  in  very 
poor  condition ; the  ears  were  thickened  and  hard,  the  skin  of  the  lips  and  nose 
crusted  and  cracked,  the  eyelids  were  hard,  the  skin  was  peeling  off,  the  sclera  dark 
yellow.  15th  March  the  sheep  died  during  the  night. 

Temperature  Record. — The  first  temperature  taken  in  the  morning  of  the  2nd 
March,  1917,  was  105-2°F  and  on  the  same  evening  104-8°F.  From  the  3rd  March, 
1917,  a definite  fever  curve  developed  with  an  ascending  branch  to  the  fastigium, 
which  was  reached  on  the  7th  March,  1917.  The  morning  temperature  this  day  being 
104°F,  the  evening  temperature  106-2°F.  The  descending  branch  concluded  with 
death  on  the  14th  March.  The  reaction  would  thus  have  had  a duration  of  thirteen 
days;  the  stadium  incrementi  lasted  longer  than  the  stadium  decrementi. 
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Post-mortem,  at  3 p.m. — Condition  very  poor.  Ears  were  hard  and  shrivelled.  The 
conjunctiva  and  sclera  were  yellow.  The  skin  of  the  lips,  eyelids  and  nose  was  hard, 
cracked  and  peeling  off.  On  opening  the  abdomen  and  thorax,  all  the  serous 
membranes,  the  organs  (and  the  subcutaneous  tissue),  appeared  lemon  coloured.  The 
right  lung  was  slightly  hyperaemic.  In  the  mediastinal  lymph  gland  some  thick 
yellow  pus  was  present.  The  epicardium  had  a golden-yellow  marbled  appearance. 
The  liver  was  yellow,  soft  and  friable.  The  gall  bladder  was  half  filled  with  thick 
green  bile.  The  spleen  had  a normal  appearance.  The  surface  of  the  kidney  was 
marbled  golden  yellow.  On  section,  a greenish  hue  was  present  and  golden  striae 
were  seen  in  the  cortex.  The  rumen  contained  well  masticated  food,  the  other 
stomachs  likewise  appeared  normal.  The  mucosa  of  the  ileum  and  caecum  showed 
some  red  patches.  In  the  caecum  were  some  dry  pellets  the  size  of  a fowl’s  egg. 
The  mesenteric  glands  were  slightly  swollen.  The  urinary  bladder  contained  about 
10.cc  clear,  yellow  liquid. 

Microscopical  Examination.— Liver  : 'The  proliferation  of  bile  ducts  was  present  in 
a very  moderate  degree,  together  with  the  formation  of  fibroblasts  and  a collection 
of  round  cells.  There  were  also  numerous  isolated  round,  transparent  liver  cells, 
some  of  them  showing  two  nuclei.  Scharlach  stain  did  not  show  fat.  Kidney  : In 

some  of  the  tubuli  contorti  yellow  granular  pigment  was  seen.  In  a tubule,  a bundle 

like  arrangement,  of  what  appeared  to  be  crystals,  was  seen.  In  some  tubules  the 

cells  were  desquamated  and  the  nuclei  pycnotic.  There  was  a considerable  amount 

of  fat  consisting  of  large  globules  both  in  the  tubuli  recti  and  in  the  tubuli  contorti 
under  the  capsule.  Heart  : Sarcosporidia  were  present,  no  fat.  Muscles  : A num- 
ber of  sarcosporidia  were  found  in  the  fibres,  also  a fair  degree  of  fatty  degeneration 
giving  the  fibres  a dusty  appearance.  Suprarenal  gland  : A considerable  amount  of 
fat  was  present  in  the  cortex.  Ear  : Surface  of  dermis  was  detaching,  there  was  a 
demarcation  line  of  leucocytes  undergoing  disintegration.  At  one  place  a consider- 
able portion  of  the  skin  was  necrotic  but  the  hair  follicles  could  still  be  recognised. 
This  portion  contained  a yellow  pigment  bordered  in  some  places  by  a zone  of  nuclear 
detritus,  inside  of  which  the  capillaries  and  vessels  were  injected. 

Pathological  Anatomical  Diagnosis  : Icterus.  General  atrophy  and  anaemia.  Hepatitis 
parenchymatosa.  Necrosis  and  fatty  degeneration  of  kidney.  Pigment  in  kidney. 
Necrosis  of  skin  of  various  parts  of  the  head.  Adenitis  purulenta. 

Epicrisis. — The  first  outward  symptoms  appeared  ten  days  after  feeding  was  com- 
menced, the  lamb  appearing  ill.  On  tho  same  day  swellings  of  the  lips  and  ears 
were  noted.  In  the  course  of  the  following  days  these  swellings  partly  disappeared 
to  reappear  again  at  a time  when  the  skin  had  already  hardened  and  was  dry.  Sub- 
sequently the  skin  cracked  ; crusts  were  formed  and  the  surface  peeled  off.  The 

symptoms  of  icterus  appeared  on  the  7th<  March,  six  days  after  appearance  of  ill- 
ness, coinciding  with  the  acme  of  the  fever  curve.  The  latter  was  well  pronounced 
and  of  a remittent  type,  the  ascending  branch  being  shorter  than  the  descending  one. 
It  somewhat  resembled  that  of  a bluetongue  reaction.  The  autopsy  revealed  a very 
severe  icterus  and  the  presence  of  a parenchymatous  hepatitis,  necrosis  and  fatty 
degeneration  of  the  kidney.  Regeneration  of  bile  ducts  and  emigration  of  round 
cells  were  present.  The  necrosis  of  the  skin  of  the  head  and  of  the  ears  was  well 
developed.  The  case  was  interpreted  as  one  of  icterus  and  parenchymatous 
hepatitis. 

5.  Lamb  11279,  a merino  ewe,  eight  months  old,  in  fair  condition.  Feeding  with 
Tribulus  terrestris  was  commenced  on  the  20th  February,  1917.  On  the  2nd  March 
at  6 p.m.  the  lamb  was  noted  not  to  take  up  the  natural  easy  position,  neck  and 
head  were  slightly  raised.  On  the  3rd  March  at  9 a.m.  the  lamb  was  not  feeding. 
It  was  very  restless  ; lying  down  for  a few  minutes,  then  standing  up  again,  raising 
the  head  to  the  level  of  the  body,  then  suddenly  jerking  it  to  a vertical  position, 
repeating  this  motion  time  after  time  (vide  figs.  2 and ’3).  The  upper  lip  appeared  very 
slightly  swollen.  At  4 p.m.  it  was  noted  that  the  jerking  movement  of  the  head  was 
repeated  when  the  lamb  was  lying  down.  The  whole  head  appeared  swollen  and  a 
sausagelike  swelling  stood  out  around  the  lower  jaw  reaching  from  eye  to  eye,  also 
the  eyelids  and  the  ears  were  much  swollen,  the  latter  were  drooping.  The  animal 
was  apparently  very  ill  and  continued  to  be  restless  when  in  the  shade.  On  the  4th 
March  at  4 p.m.  the  animal  was  noted  to  be  lying  most  of  the  time,  keeping  in  the 
shade  and  rising  only  reluctantly,  it  did  not  feed  at  all,  a baglike  swelling  appeared 
under  the  jaw,  the  size  of  a cricket  ball ; swelling  of  ears  and  face  had  increased. 
On  the  5th  March  loss  of  condition  was  evident;  the  baglike  swelling  under  the  jaw 
was  still  present,  that  of  the  face  and  ears  began  to  disappear.  On  the  6th  March 
the  swellings  were  disappearing;  the  skin  of  ears  and  face  appeared  to  become  hard 
to  the  touch.  On  the  7th  March  the  swellings  were  only  slightly  pronounced,  the 
ears  still  drooping,  drying  and  hardening,  likewise  the  skin  of  the  lips  ; the  eyes  were 
yellow  tinged.  On  the  8th  March  a distinct  loss  of  condition  was  evident.  The 
skin  of  the  ears  and  of  the  lips  was  dry  and  hard  ; the  eyes  were  lemon  coloured. 
On  the  10th  March  in  the  morning  the  lamb  looked  very  ill  and  its  condition  was 
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very  poor,  it  was  not  feeding  at  all,  the  drying  up  of  ears  and  lips  was  continuing. 
On  the  12th  March  the  lamb  still  refused  to  feed,  it  looked  poor  and  miserable;  the 
ears  were  shrivelling  and  were  unpliable  ; the  skin  of  the  lips,  nose  and  eyelids  was 
hard  and  the  surface  cracked,  the  skin  of  the  eyelids  was  peeling  off.  On  the  15th 
March  the  lamb  was  found  dead  in  the  morning. 

Temperature  Iteaction. — 'The  recording  was  commenced  on  the  2nd  March.  It  was 
already  high  on  this  date,  reaching  105-6°F  in  the  evening.  A curve  now  ensued  that 
could  be  considered  to  be  one  of  a continuous  fever,  the  differences  between  evening 
and  morning  records  varying  only  about  one  degree.  The  evening  exacerbations 
until  the  11th  March  were  constantly  above  105°F,  the  morning  remissions  from  the 
5th  to  the  10th  constantly  above  104°F  ; there  was  an  ascending  branch  lasting  two 
days  and  a descending  one,  resembling  an  interrupted  lysis,  that  ended  with  collapse. 
The  fever  reaction  thus  lasted  about  twelve  days  ; it  was  succeeded  by  hypothermia. 

Post-mortem  was  made  at  2 p.m.  The  carcass  was  very  much  emaciated.  The 
ears  were  hard  and  shrivelled,  the  skin  of  lips,  nose  and  eyelids  was  peeling  off  in 
hard  crusts.  The  conjunctiva  was  lemon  coloured.  On  removing  the  skin  and 
opening  the  body  cavities  a yellow  discolouration  of  all  parts  exposed  was  seen,  in 
particular  of  the  subcutaneous  tissue,  of  the  fasciae,  aponeuroses  and  serous 
membranes.  In  the  peritoneal  cavity  about  50. cc  of  turbid  liquid  was  present  and 
some  fibrinous  substance.  The  liver  was  yellow,  soft  and  friable.  The  gall  bladder 
had  burst.  The  spleen  appeared  of  normal  size.  The  left  lung  was  slightly 

hyperaemic.  The  heart’s  surface  had  a golden  marbled  appearance.  The  kidneys  on 
section  likewise  showed  a golden  marbled  aspect  with  striae  through  the  cortex.  The 
stomachs  were  normal.  The  mucosa  of  the  caecum  showed  some  red  streaks,  there 

were  some  hard  dry  balls  of  faeces  present,  the  size  of  a hen’s  egg,  and  some  liquid 

contents.  The  urinary  bladder  contained  a few  cc  of  a clear  yellow  liquid.  There 
were  some  hydatids  on  the  visceral  peritoneum  and  some  oesophagostomum  colum 
bianum  in  the  colon. 

Microscopical  Examination. — Liver  : A proliferation  of  bile  ducts  to  a slight  degree 
was  present  in  most  septa ; also  fibroblasts  and  round  cells,  the  latter  more  in  the 
larger  septa.  The  isolated  round  and  transparent  liver  cells  were  not  so  conspicuous. 
Some  of  them  contained  pigment.  Scharlach  stain  showed  no  fat.  Kidney  : In  a 

few  tubuli  contorti  and  of  the  tubuli  recti  pigment  was  seen,  fat  was  also  present ; 
the  fat  globules  were  large  ; they  were  very  conspicuous  in  the  thinner  Henle’s  loops 
of  the  zona  intermedia.  Heart  : A number  of  sarcosporidia  were  present.  In 

some  places  a tissue  rich  in  cells  with  spindle  shaped  nuclei  was  replacing  the  mus- 
cular tissue,  forming  short  strands  of  fibrillar  tissue.  Traces  of  muscular  fibres 

were  left  in  these  strands.  Muscle  : Sarcosporidia  were  frequent.  In  some  of  the 

fibres  were  small  fat  droplets.  Lymph  Glands  : The  endothelial  cells  of  the 
sinuses  showed  fat  globules.  Suprarenal  Glands  : Traces  of  fat  in  the  cells  of  the 
zona  glomerulosa  and  fasiculata.  Spleen  : The  sinuses  were  distended  with  red 

corpuscles.  Lungs  : The  alveoli  were  filled  with  homogeneous  substance. 

Pathological  Anatomical  Diagnosis. — Anaemia.  Icterus.  Rupture  of  Gall  bladder. 
Peritonitis.  Regeneration  of  bile  ducts.  Necrosis  of  liver  cells;  emigration  of 
round  cells.  Fat  and  pigment  in  kidneys.  Cicatrical  tissue  in  heart.  Fatty 
degeneration  of  muscle  and  lymphatic  glands.  Necrosis  of  the  skin  in  different 
parts  of  the  head. 

Epicrisis. — When  the  recording  of  the  temperature  was  started  on  the  2nd  March, 
viz.  : ten  days  after  the  experiment  was  commenced,  fever  was  already  present, 
it  could  be  assumed  that  it  started  the  day  before.  In  this  instance  the  consumption 
of  Tribulus  terrestris  had  taken  place  over  a period  of  nine  days.  The  first  out- 
ward symptoms  were  those  of  a peculiar  raised  position  of  the  head,  going  over 
the  next  day  into  a jerking  movement,  throwing  the  head  up  into  a vertical  position 
and  repeating  this  at  intervals.  Anorexia  appeared  about  the  same  time  and  was 
present  during  the  whole  course  of  the  disease.  The  swellings  in  the  skin  of  the 
head  appeared  the  next  day,  they  were  of  a particularly  severe  nature,  and  lasted 
about  three  days.  When  they  began  to  disappear,  the  skin  became  hard  and  dry, 
remaining  so  for  some  time,  the  ears  were  shrivelling  up,  the  surface  of  the  skin 
was  finally  cracking  and  peeling  off.  The  symptoms  of  icterus  were  noted  on  the 
7th  March,  viz.  : six  days  after  the  onset  of  the  disease.  Loss  of  condition  proceeded 
rapidly.  An  important  feature  was  the  presence  of  a continuous  fever,  extending 
over  twelve  days,  ending  with  an  interrupted  lysis  into  collapse.  The  presence  of 
the  fever  would  be  suggestive  of  an  infectious  disease.  The  icterus  was  well 
developed  on  post-mortem,  and  the  filling  of  the  gall  bladder  had  led  to  its  bursting 
and  a subsequent  peritonitis.  Necrosis  of  isolated  liver  cells  was  present  and 
excretion  of  bile  pigment  was  present  in  the  fatty  kidney.  The  case  was  inter- 
preted as  one  of  acute  icterus  and  parenchymatous  hepatitis  with  necrosis  of  the 
integumentum  capitis;  complicated  with  peritonitis,  due  to  rupture  of  the  Gall 
bladder. 
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6.  Lamb  11276  a merino  ewe,  eight  months  old,  fed  on  Tribulns  terrestris  from 
the  20th  February,  1917,  until  25th  March.  On  the  4th  March  at  9 a.m.  it  was 
examined  and  no  abnormalities  were  found.  At  4 p.m.  the  lamb  was  noted  to  stretch 
the  head  and  the  ears  were  new  drooping  and  slightly  swollen.  On  the  5th  March 
the  swollen  parts  had  increased  and  around  the  forehead  was  a thick  ringlike 
swelling.  On  the  6th  March  the  whole  face  was  swollen  and  a soft  baglike  swelling 
appeared  under  the  mandible  the  size  of  a duck’s  egg.  The  lamb  was  very  restless. 
On  the  7th  March  the  restlessness  was  still  observed.  The  skin  on  the  face  and 
ears  began  to  harden  and  to  dry  up,  the  baglike  swelling  under  the  jaw  was  dis- 
appearing. On  the  8th  March  loss  of  condition  had  become  very  evident.  The 
ears  and  the  lips  were  dry.  On  the  10th  March  the  emaciation  had  further  pro- 
gressed, ears  and  lips  were  dry  and  hard.  On  the  13th  March  the  lamb  was  noticed 
to  feed  a little ; the  ears  were  shrivelling  up ; the  conjunctiva  of  the  eyes  was 
slightly  yellow  tinged.  On  the  15th  March  the  animal  was  improving.  Crusts, 
which  had  formed  on  the  skin  of  the  lips  and  nose,  were  peeling  off.  The  con- 
junctiva again  appeared  normal.  On  the  17th  March  still  further  improvements 
were  noticeable,  the  lamb  was  feeding  again.  On  the  18th  the  lamb  was  killed 
for  the  purpose  of  an  autopsy. 

Temperature  Reaction. — The  recording  was  commenced  on  the  2nd  March.  From 
this  date  onwards  an  ascending  curve  resulted,  the  evening  exacerbations  rising 
gradually  from  104-8°F  on  the  2nd  March  to  106-4°F  on  the  7th  March.  The  morn- 
ing remissions  during  this  period  were  slightly  below  102°F,  with  the  exception  of 
the  7th  March,  when  it  was  102.6°F,  this  being  the  highest  morning  record.  The 
evening  exacerbations  then  returned  to  about  105°F  and  remained  so  until  day  of 
slaughter,  whilst  the  morning  remissions  were  nearer  101°F  during  this  period,  the 
daily  excursions  thus  amounting  to  4°F. 

Post-mortem  was  made  soon  after  slaughter.  The  carcass  was  emaciated.  The 
ears  were  hard,  the  skin  of  the  lips  was  peeling  off.  After  skinning  it  was  noted 
that  the  colour  of  the  subcutaneous  tissue  and  of  the  flesh  was  normal.  No  fat  was 
present.  On  opening  the  pleural  and  peritoneal  cavities  the  moist  and  glistening 
serosa  Appeared  normally  coloured.  The  liver  was  pale  with  brown  patches,  the 
borders  were  sharp ; the  cut  surface  was  likewise  patchy,  the  parenchyma  soft  and 
somewhat  friable.  The  spleen  was  of  normal  size,  the  pulp  was  greyish  red,  and  the 
follicles  were  distinct.  The  kidney  showed  a greenish  cortex,  the  intermediary 
zone  was  pink  and  the  medulla  was  white.  The  capsule  stripped  off  normally.  The 
suprarenal  glands  appeared  normal.  The  surface  of  the  heart  was  normal;  the  right 
ventricle  contained  some  well  coagulated  blood  ; the  endocardium  of  both  ventricles 
and  atria  showed  no  abnormalities;  the  myocardium  was  pale,  on  section  glistening 
and  transparent.  The  lungs  were  normally  shrunken,  the  pleural  surface  was  smooth 
and  glistening,  the  consistence  of  the  parenchyma  wras  elastic  and  spongy.  The 
trachea  and  bronchi  contained  some  froth.  The  buccal  mucosa  and  the  tongue 
showed  no  abnormalities.  The  rumen  and  reticulum  contained  some  well  masticated 
soft  food,  and  the  abomasum  some  yellowish  contents.  A few  wire  worms  were 
present.  The  mucosa  of  the  small  and  large  intestines  was  normal ; some  yellowish 
contents  were  present  in  the  latter. 

Microscopical  Examination. — Liver  : Well  developed  new  bile  ducts,  fibroblastic 

tissue  and  round  cell  collections  were  present  in  the  interlobular  septa  so  that  the 
section  had  a patchy  appearance.  In  some  places  bundles  of  fusiform  crystals  were 
noted.  Only  a few  detached  transparent  cells  were  seen.  Crystals  of  a greenish 
colour  were  present  in  the  bile  ducts  in  Scharlach  stained  sections  and  the  epithelial 
cells  showed  fatty  degeneration.  No  fat  was  noted  in  the  liver  cells.  Kidneys  : No 
fat  and  no  pigment  was  noted.  Heart  : Sarcosporidia  were  present.  A few  fibres 
showed  fat.  Lymphatic  Glands  : In  some  sinuses  the  endothelial  cells  showed  fat 

globules  in  the  Scharlach  stained  section.  Suprarenal  glands  : No  fat  in  the  cortex. 
Spleen  : Some  pigment  was  present  in  the  spleen. 

Pathological  Anatomical  Diagnosis. — General  atrophy;  necrosis  of  liver  cells; 
emigration  of  round  cells,  formation  of  fibroblastic  tissue  and  regeneration  of  bile 
ducts.  Hepatitis  parenchymatosa  in  process  of  organisation. 

Epicrisis. — This  case  represented  a.  mild  attack  of  Geeldikkop  ending  in  recovery. 
It  was  characterised  by  the  presence  of  a fever  curve,  in  which  an  ascending  period 
led  to  the  fastigium  which  was  succeeded  by  a descending  period.  The  former 
period  lasted  longer  than  the  latter ; both  were  of  a remittent  type,  the  daily 
differences  between  morning  and  evening  records  were  considerable,  and  at  times 
stretching  over  4°F.  The  temperature  for  a period  of  nine  days  after  commencement 
of  feeding  was  not  taken,  but  to  judge  from  the  gradual  rise  of  the  evening  records 
after  the  tenth  day  it  could  safely  be  accepted  that  up  to  this  time  it  had  a normal 
course.  Th;  curve  somewhat  resembled  in  type  that  of  bluetongue,  modified  by  the 
atmospheric  influences  to  which  the  lamb  was  exposed,  and  which  were  probably 
exclusively  responsible  for  the  large  daily  differences  between  morning  and  evening 
temperatures.  In  this  case  the  temperature  records  of  the  onsetting  disease  differed 


little  from  normal  conditions,  and  only  the  presence  of  symptoms  of  illness  drew 
attention  to  the  real  state  of  affairs.  Whilst  the  swellings  in  the  head  increased 
in  severity,  the  fever  likewise  reached  higher  degrees ; when  necrotic  changes  in  the 
skin  appeared  the  fever  was  descending.  The  appearance  of  jaundice  took  place 
comparatively  late.  viz.  : on  the  tenth  day  after  the  first  illness  was  noticed  and  at 
a time  when  the  temperature  was  considered  to  be  normal  again.  'The  sheep  was 
recovering,  but  was  killed  to  obtain  an  autopsy.  The  lesions  found  were  those  of  a 
parenchymatous  hepatitis  with  necrosis  of  the  integumentum  capitis.  The  presence 
of  crystals,  corresponding  to  the  description  of  Tyrosin  was  conspicuous. 

7.  Lamb  11275,  a merino  ewe  eight  months  old,  in  fair  condition,  fed  since  the 
20th  February  on  Tribulus  terrestris.  On  the  3rd  March,  1917,  at  9 a.m.,  the 
lamb  was  noted  not  to  feed,  carrying  its  head  very  low ; a closer  examination 
revealed  the  absence  of  any  other  symptoms;  at  4 p.m.  the  ears  and  upper  lip  were 
distinctly  swollen.  On  the  4th  March,  1917,  at  4 p.m.  the  condition  was  still  fair. 
The  upper  lip  was  slightly  more  swollen,  the  swelling  had  extended  under  the 
mandible  reaching  the  size  of  a fowl’s  egg.  On  the  5th  March,  1917,  at  9 a.m.,  the 
lamb  did  not  feed.  At  4 p.m.  the  swelling  under  the  mandible  had  increased,  that 
of  the  ears  was  apparently  diminishing.  On  the  6th  March,  1917,  the  drooping  ears 
were  still  slightly  swollen,  also  the  lips.  On  the  7th  March,  1917,  the  ears,  as  well 
as  the  lips  were  hardening,  the  eyes  were  yellow  tinged.  On  the  8th  March,  1917, 
the  condition  was  poor,  otherwise  similar  symptoms  as  on  the  previous  day  were 
noted.  On  the  10th  March.  1917,  the  lamb  looked  miserable,  it  did  not  feed,  the 
ears  and  the  skin  of  the  mouth  were  dry  and  hard,  the  nose  was  closed  by  mucus, 
the  eyes  were  lemon  tinged.  On  the  13th  March,  1917,  the  ears,  lips,  nose  and 
eyelids  were  hard.  The  conjunctiva  was  dark  yellow.  On  the  15th  March,  1917, 
the  animal  showed  the  same  symptoms  as  on  the  previous  day.  On  the  17th  March, 
1917,  the  condition  was  extremely  poor,  otherwise  same  symptoms  as  recorded. 
On  the  18th  March,  1917,  the  lamb  was  very  ill  and  unable  to  walk  ; it  was  killed. 

Temperature  Record. — 'The  recording  was  commenced  on  the  2nd  March.  The 
first  morning  and  evening  temperatures  were  high.  From  the  3rd  until  the  7th 
March,  the  evening  exacerbations  were  at  about  the  same  level,  viz.  : 105-2°F, 
the  morning  remissions  remained  about  102. 5°F.  On  the  8th,  9th,  10th  March,  the 
evening  records  were  slightly  higher  than  those  registered  before,  amounting  to 
105-8°F  on  the  9th.  The  morning  remissions  averaged  103-5°F.  On  the  11th  March, 
both  evening  and  morning  records  showed  a slight  drop,  and  the  subsequent  evening 
exacerbations  averaged  about  104-2°F,  and  the  remissions  from  100-8°F  to  101-8°F. 
When  the  animal  was  killed  a collapse  temperature  was  noted. 

Post-mortem  was  made  soon  after  death.  The  carcass  had  a very  emaciated  ap- 
pearance. The  superficial  stratum  of  the  labial  skin  was  peeling  off.  On  skinning 
a diffuse  orange  staining  of  the  subcutaneous  tissue  and  of  the  fasciae  was  noted. 
A distinct  yellow  infiltration  was  present  under  the  skin  of  the  ears.  No  fat  was 
present.  The  blood  was  coagulated,  and  it  had  a yellowish  hue.  The  flesh  ap- 
peared pale,  bloodless,  and  had  a yellow  tinge.  The  mandibular  and  subparotid 
lymph  glands  were  moist  and  yellow.  On  opening  the  pleural  and  peritoneal  cavities, 
the  serous  membranes  of  all  organs  exposed  had  a yellowish  appearance,  otherwise 
they  were  smooth  and  glistening.  The  liver  appeared  yellowish  brown,  its  capsule 
was  smooth,  glistening  and  transparent.  The  borders  of  the  liver  were  sharp.  The 
cut  surface  was  smooth  and  yellow;  the  central  veins  were  injected,  and  could  thus 
be  recognised.  The  gall  bladder  was  distended  with  liquid,  dark  green  bile,  the 
ductus  choledoehus  was  open.  The  spleen  was  rather  small,  the  capsule  had  a yellow 
tinge,  the  parenchyma  was  red  brown,  the  trabeculae  were  fairly  distinct,  but  the 
follicles  were  indistinct.  The  outer  capsule  of  the  kidney  contained  a small  quantity 
of  fat ; the  fibrous  capsule  stripped  off  easily ; the  surface  of  the  organ  had  a 
purple-like  mottled  appearance ; the  cortex  was  yellow,  striated  and  small  specks 
of  pigment  were  present ; the  medulla  was  brownish.  The  suprarenal  glands  were 
yellowish.  Traces  of  yellow  fat  were  left  in  the  pericardium.  The  heart  had  not 
yet  completely  set,  and  was  thus  flabby,  the  surface  colour  was  brown  yellow  ; both 
ventricles  were  slightly  distended  with  coagulated  blood,  the  right  more  than  the 
left  one.  No  haemorrhages  or  petechiae  were  noted  on  the  endocardium  of  any  of 
the  ventricles  or  atria.  The  myocardium  was  pale  on  incision,  it  showed  a smooth, 
slightly  transparent  section.  The  lungs  showed  a brownish-yellow  colour,  they  were 
elastic,  a slight  oedema  was  noticeable.  The  cardiac  lobe  of  the  left  lung  showed 
some  atelectasis.  The  mucosa  of  the  larynx  and  trachea  of  the  bronchi  was  yellowish 
tinged.  The  lymph  glands  were  somewhat  soft  and  moist.  The  intima  of  the.  aorta 
was  smooth  and  yellow  tinged.  'The  tongue  on  section  appeared  unnaturally  yellow  ; 
the  mucosa  of  the  pharynx  was  yellow,  also  that  of  the  oesophagus.  The  contents 
of  the  rumen  and  reticulum  were  well  masticated  and  moist.  The  abomasum  con- 
tained liquid  ingesta,  the  absence  of  wire  worm  was  noted.  The  mucosa  of  the 
small  intestines  was  yellow.  The  caecum  and  colon  contained  some  hard  faecal 
balls  ; where  they  touched  the  mucosa  it  was  reddened  ; more  caudally  it  was  black. 
The  rectum  contained  some  dry  pellets.  The  urinary  bladder  was  empty. 
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Microscopical  Examination. — Liver  : Individual  cells  of  the  parenchyma  were  clearly 
detached  and  showed  a transparent  cytoplasma,  these  in  some  places  showed  fat  in 
the  Scharlach  stained  sections,  but  very  little  fatty  degeneration  was  present.  Newly 
formed  bile  ducts  were  present  in  some  septa.  Kidneys  : The  epithelial  lining  of  a 
number  of  the  tubuli  contort!  contained  light  brown  yellow  pigment.  Fatty 
degeneration  of  the  epithelial  lining  of  the  thin  tubules  of  Henle’s  loops  was  present 
as  well  as  of  the  tubuli  contorti  in  some  places  under  the  capsule.  Heart  : Sarco- 
sporidia  were  very  frequent.  Some  of  the  fibres  showed  a slight  fatty  degeneration. 
Suprarenal  gland  : A fair  amount  of  fat  was  noted  in  the  cortex.  Spleen  : Some 
pigment  was  present  in  the  pulp.  Ear  (tip  of  the  ear)  : A zone  of  demarcation  con- 
sisting of  a thick  wall  of  pycnotic  leucocytes  separated  a portion  of  the  skin  as  deep 
as  the  subcutaneous  tissue,  from  the  healthy  tissue  below.  At  one  end  all  tissue  was 
necrotic  and  contained  yellow  pigment. 

Pathological  Anatomical  Diagnosis. — Anaemia.  Icterus.  Parenchymatous  degenera- 
tion of  liver  cells.  Regeneration  of  bile  ducts.  Fatty  degeneration  of  the  kidneys 
and  excretion  of  pigment.  Necrosis'  of  the  skin  of  the  ear. 

E pi  crisis. — At  the  time  when  the  recording  of  the  temperature  was  commenced, 
a febrile  condition  was  already  present  which  continued  until  the  12th  March,  and 
thus  lasted  over  ten  days.  During  this  period,  both  evening  and  morning  records 
were  high,  the  difference  between  the  two  amounting  in  the  beginning  to  about  three 
and  later  to  about  two  degrees,  so  that  the  curve  partially  resembled  that  of  a 
remittent  and  partly 'that  of  a continuous  fever.  The  fever  was  the  first  symptom 
to  appear,  and  this  only  some  days  after  the  feeding  had  commenced,  which  means 
that  either  a considerable  amount  of  Tribulus  is  required  before  the  disease  does 
appear  or  otherwise  that  the  toxin  requires  an  incubative  period  before  acting.  The 
next  symptoms  were  those  of  a general  depression,  the  lamb  standing  quietly,  carry- 
ing the  head  very  low.  The  same  afternoon  on  the  eleventh  day  the  swellings  of 
ear  and  face  were  noticed,  and  they  increased  during  the  next  days,  whilst  the 
sheep  refused  to  feed.  After  two  days  the  swellings  disappeared  somewhat  and 
hardening  of  the  skin  and  necrosis  followed.  The  appearance  of  the  icterus  became 
evident  only  four  days  after  the  animal  had  shown  the  first  outward  symptoms  of 
the  disease,  they  were  well  pronounced  and  preceded  a marked  loss  in  the  condition. 
Whilst  these  symptoms  evolved  and  took  their  course,  fever  was  constantly  present, 
it  was  even  more  pronounced  after  the  appearance  of  the  icterus  than  before.  It 
abated  on  the  twentieth  day  and  for  the  five  succeeding  days  the  curve  was  normal, 
the  sheep  however  did  not  rally  and  was  killed  in  extremis  on  the  twenty-sixth 
day  after  feeding  had  commenced.  This  lamb  thus  would  have  died  as  a sequel 
to  the  disease.  The  post-mortem  revealed  the  presence  of  isolated  necrotic  liver  cells 
and  newly  formed  bile  ducts,  degeneration  of  the  kidneys  and  excretion  of  bile 
pigment  by  the  latter  organ.  It  was  interpreted  as  a case  of  general  icterus  and 
parenchymatous  hepatitis. 

8.  Lamb  11272  a merino  ram,  eight  months  old,  fed  since  the  20th  February,  1917, 
on  Tribulus  terrestris  exclusively.  On  the  3rd  March,  at  9 a.m.,  viz.,  eleven  days 
after  commencement  of  the  experiment,  the  lamb  was  noticed  to  be  feeding  well  and 
apparently  in  the  best  of  health.  At  4 p.m.  the  animal  appeared  ill,  it  refused  to 
feed,  and  looked  dull  and  miserable.  A swelling  of  the  ears  and  upper  lip  had 
appeared.  On  the  4th  March  loss  of  condition  became  noticeable,  the  ears  were 
drooping  and  swollen,  a swelling  was  also  extending  to  the  lower  jaw,  size  of  a 
pigeon’s  egg.  Wrinkles  appeared  on  the  dorsal  region  of  the  nose.  On  the  5th 
March  no  feeding  was  observed.  A sausage-like  swelling  was  noticed,  reaching  from 
eye  to  eye  around  the  lower  jaw.  The  ears  were  drooping  and  only  slightly  swollen. 
On  the  6th  March  the  lower  lip  appeared  slightly  swollen,  the  ears  were  drooping, 
but  the  lamb  appeared  to  have  improved  generally.  On  the  7th  March  a hardening 
of  the  skin  of  lips  and  of  the  ears  was  noticed.  The  wrinkles  were  still  present. 
The  condition  was  very  poor.  On  the  8th  March  the  hardening  of  the  ears  and 
lips  became  pronounced.  The  eyes  were  yellow  tinged.  The  animal  still  refused 
to  feed.  On  the  10th  March  the  same  symptoms  were  registered  as  on  the  previous 
day.  On  the  13th  March  the  condition  was  still  poor,  but  the  lamb  was  noticed  to 
feed  a little.  The  ears,  lips,  nose  and  eyelids  were  hard.  On  the  15th  March  it 
was  noticed  that  the  skin  peeled  off  on  lips  and  eyelids.  On  the  17th  March  the 
lamb  was  improving,  it  was  feeding  again  and  appeared  much  brighter. 

Temperature  Reaction. — The  recording  commenced  on  the  2nd  March,  the  curve 
that  resulted  was  of  a remittent  type  with  evening  exacerbations  to  about  105°F 
and  morning  remissions  to  101-4°F  and  below.  Only  on  three  occasions  were  higher 
morning  records  noted,  viz.  : 102-2°F  on  the  7th  March,  103°F  on  the  11th  and 
102-2°F  on  the  12th  March.  The  curve  thus  did  not  show  much  deviation  from 
that  of  a normal  animal  exposed  to  similar  conditions,  except  that  the  morning 
remissions  were  at  times  abnormally  high  whilst  the  evening  exacerbations  were  not 
unusual. 

Post-mortem . The  lamb  was  killed  on  the  18th  March.  The  skin  of  the  head 
was  peeling.  On  removing  the  skin  and  opening  up  of  the  cavities  a normal  colour 
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of  the  subcutaneous  tissue,  of  the  flesh,  of  the  aponeuroses  and  fasciae,  of  the 
serosa  was  noticed.  There  was  no  fat  present,  the  carcass  looked  emaciated.  The 
peritoneum  was  glistening  and  moist.  The  liver  was  light  brown  in  colour,  and 
had  a somewhat  mottled  appearance;  its  capsule  was  smooth  and  glistening.  On 
cutting  the  liver  it  was  noticed  that  the  bile  ducts  were  filled  w’ith  green  bile ; 
the  consistence  was  soft  and  friable,  the  cut  surface  was  somewhat  patchy  and  the 
lobulation  fairly  distinct.  The  gall  bladder  was  distended  with  bright  green  bile. 
The  cortex  of  the  kidney  showed  a brown  striation.  the  intermediary  zone  was  pink 
aftd  the  medulla  white.  The  suprarenal  glands  showed  no  abnormalities.  The 
spleen  was  slightly  swollen,  the  pulp  red,  the  follicles  were  distinct.  The  lungs 
appeared  pale,  both  on  surface  and  on  section,  they  had  not  completely  collapsed  ; 
some  froth  was  in  the  traches.  'The  pericardium  contained  about  15. cc.  clear  liquid. 

A blood  coagulum  was  found  in  the  distended  right  ventricle,  the  myocardium  was 
pale.  The  stomachs  and  intestines  showed  no  abnormalities. 

Microscopical  Examination. — Liver  : Formation  of  new  bile  ducts  and  fibroblastic 
tissue  in  the  septa  was  well  developed.  Quite  a number  of  liver  cells  were  detached, 
some  showed  pale  transparent  cytoplasma,  most  showed  no  abnormal  staining.  No 
fat  was  present.  Kidneys  : In  a few  tubuli  contorti  was  a light  brownish-yellow 
pigment.  Heart  : A few  sarcosporidia  were  present.  No  fat.  Muscle  : A number 
of  sarcosporidia  were  found.  In  some  fibres  fat  globules  in  small  numbers  were 
present.  Suprarenal  gland  : No  fat  was  present.  Ear  : A demarcation  line  of 

leucocytes  was  present  separating  the  portion  of  the  necrotic  skin  above  it.  Spleen  : 
Some  pigment  was  present. 

Pathological  Anatomical  Diagnosis. — Anaemia.  General  Atrophy.  Regeneration 
of  bile  ducts;  necrosis  of  liver  cells,  secretion  of  bile  pigment.  Necrosis  of  the  skin 
of  the  ear,  etc. 

Epicrisis. — This  case  was  characterized  by  the  absence  of  a typical  fever,  although 
some  disturbance  in  the  course  of  the  temperature  curve  was  noticeable.  The  first 
outward  symptoms  appeared  eleven  days  after  commencement  of  the  experiment, 
the  animal  showing  a dull  appearance  and  refusing  to  feed.  The  same  afternoon 
the  swellings  on  the  head  appeared,  and  they  developed  rapidly  and  increased  during 
the  next  two  days.  They  then  abated  and  the  skin  began  to  dry  up,  this  state 
lasted  at  least  ten  days  and  was  succeeded  by  a peeling  off  of  the  surface,  which 
process  took  place  through  the  formation  of  a leucocytic  wall,  that  separated  the 
necrotic  from  the  healthy  tissue.  Icterus  appeared  five  days  after  the  onset  of  the 
first  symptoms;  by  the  time  the  sheep  was  killed,  on  the  twenty-sixth  day  after 
commencement  of  the  experiment,  it  had  again  disappeared.  This  case  was  one  of 
recovery  and  that,  notwithstanding  the  presence  of  well  developed  swelling,  poor 
condition  and  miserable  appearance  in  its  course. 

9.  Lamb  11267  a bastard  ram,  eight  months  old-  Feeding  with  Tribulus  terrestris 

was  commenced  on  the  20th  February,  1917-  On  the  5th  March  at  9 a.m.  the  lamb 

was  noted  not  to  feed  and  not  to  be  as  lively  as  usual-  At  4 p.m-  the  animal  was 
lying,  the  ears  were  drooping  and  were  swollen,  the  lips  were  also  slightly  swollen, 
but  still  soft.  On  the  6th  March  at  4 p.m.  the  swellings  were  noted  to  have  increased 
and  wrinkles  appeared  in  the  skin  of  the  nose-  On  the  7th  March  at  4 p m.  the 
swelling  had  extended  to  the  face  and  a baglike  swelling  appeared  below  the  mandible. 
The  condition  was  still  fair,  but  no  feeding  was  observed.  On  the  8th  March  losj 
of  condition  became  evident,  the  swelling  now  included  all  parts  of  the  head,  the 
whole  face,  lips,  lower  jaw,  cheeks  and  eyelids,  that  of  the  ears  had  somewhat 
decreased.  On  the  10th  March  the  animal  was  not  seen  to  feed  ; it  ap- 
peared very  ill  and  was  restless.  The  skin  of  the  ears  and  of  the  lips 

was  hardening.  On  the  13th  March  at  4 p.m.  the  lamb  was  restless 

but  feeding  a little.  The  ears  were  somewhat  hard,  but  still  pliable. 
The  skin  of  the  lips,  the  nose  and  the  eyelids  was  hard  and  crusts  were  present 
under  which  there  was  a collection  of  pus  on  the  nose.  The  eyelids  were  closed, 
the  conjunctiva  was  yellow.  On  the  15th  March  at  4 p.m.  the  loss  of  condition  had 
become  very  marked.  The  ears,  lips,  eyelids  and  skin  of  the  nose  and  part  of  the 
cheeks  were  found  hard,  the  eyes  were  closed.  On  17th  March,  1917,  at  7 a.m.  the 
sheep  was  restless  and  breathing  was  accelerated.  Attempts  were  made  to  expel 
something  it  appeared  to  have  in  its  mouth-  On  the  18th  March  the  lamb  was  killed 
for  the  purpose  of  an  autopsy. 

Temperature  record  was  taken  from  the  2nd  March.  There  was  some  regularity 
in  the  curve,  inasmuch  as  it  consisted  of  three  successive  periods,  each  period  being 
characterized  by  an  ascending  tendency  of  both  morning  and  evening  records  until 
a maximum  was  reached  in  the  evening  touching  or  passing  the  106°F  line,  the 
morning  remission  succeeding  the  evening  exacerbation  of  each  period  represented 
the  minimal  temperature  of  this  period,  it  was  near  the  101°F  line. 

Post-mortem. — The  condition  of  the  carcass  was  much  emaciated,  the  skin  of 
the  ears  and  the  eyelids  was  dry  and  necrotic.  On  removing  the  skin  and  opening 
the  body  cavity,  a yellow  discolouration  of  the  subcutaneous  tissue,  of  the  fasciae,  of 
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the  aponeuroses  and  of  the  serous  membranes  was  present,  but  not  very  pronounced. 
The  blood  was  not  staining  well.  The  liver  had  a light  brownish-yellow  colour, 
its  borders  were  fairly  sharp,  the  capsule  was  smooth,  moist  and  glistening;  the 
parenchyma,  \yhen  cut,  was  of  the  same  colour  and  fairly  friable.  The  gall  bladder 
was  distended  with  light  green,  turbid  bile.  The  kidney,  after  stripping  of  the 
capsule,  showed  a mottled  green  serpentine  pattern  and  infarct  like  white  foci  on 
the>  surface.  On  section  all  three  zones  were  distinct,  the  cortex  appeared  trans- 
parent and  grass-greenish  in  colour,  the  intermediary  zone  was  reddish  yellow  and 
the  medulla  pale  yellow.  The  suprarenal  glands  showed  no  abnormalities.  The 
spleen  appeared  rather  small,  on  section  the  parenchyma  was  red,  and  the  follicles 
were  fairly  distinct.  The  pericardium  contained  a little  clear,  yellowish  fluid. 
The  right  ventricle  of  the  heart  contained  some  coagulated  blood,  and  was  somewhat 
distended ; the  epicardium  was  normal ; a small  coagulum  was  present  in  the  left 
ventricle.  The  myocardium  was  pale,  greyish-red.  The  lungs  were  normally  col- 
lapsed, the  surface  appeared  pink  with  a yellow  tinge;  on  section  the  tissue  was 
elastic  and  moist.  The  mucosa  of  the  trachea  was  pale  and  yellowish,  likewise  the 
intima  of  the  vessels.  The  rumen  contained  some  well  masticated  food,  the  mucosa 
of  the  alimentary  tract  showed  no  abnormalities ; in  the  rectum  were  a few  dry 
pellets.  In  the  abomasum  a few  haemonchus  contortus  were  found.  The  bladder 
contained  some  clear  yellow  liquid. 

M icroscopical  Examination. — Liver  : The  formation  of  new  bile  ducts  was  very 

conspicuous,  whole  clusters  of  them  were  found  at  some  places  and  practically  in  all 
septa.  These  were  thickened  by  the  ducts  and  by  bundles  of  fibroblasts  along 
them.  Great  numbers  of  leucocytes  were  present,  taking  the  stain  very  deeply  and 
many  appearing  pycnotic.  Some  of  the  small  vessels  of  the  septa  were  plugged 
with  them,  standing  out  in  short  black  streaks.  Sudan  stain  did  not  reveal  any 
fat,  but  yellow  pigment  was  present  in  many  liver  cells  and  frequently  in  those 
bordering  the  central  veins.  There  was  a fair  amount  of  blood  in  vessels  and 
capillaries  and  the  number  of  leucocytes  appeared  to  be  increased.  Kidney  : In 

the  cortex  of  one  section  were  numerous  confluent  foci  of  leucocytes.  In  most  parts 
the  leucocytes  were  forming  collections  between  the  tubules,  which  in  some  places 
had  entirely  disappeared.  Within  the  foci  were  collections  of  nuclear  debris.  There 
was  no  fat  present.  In  some  loops  of  the  tubuli  contorti  yellow  pigment  obscured 

the  epithelial  cells.  Heart  : Sarcosporidia  were  frequent.  At  one  place,  in  the 

interstitial  tissue  was  a collection  of  leucocytes  and  at  one  place  the  fibres  were  re- 
placed by  fibroblastic  tissue.  'There  was  no  fat  present.  Lymph  nodes  : A fair 

number  of  polymorphonuclear  leucocytes  were  present  in  the  sinuses.  Spleen  : A 

fair  amount  of  both  brown  and  yellow  pigment  was  present.  Ear  : The  outermost 
layer  of  the  skin  was  necrotic.  In  this  portion  the  epidermis  could  still  be  made 
out  and  below  it  the  cutis  with  hair  follicles,  sebaceous  glands  and  vessels  and 
between  them  yellow  pigment  in  'considerable  quantity.  Between  this  necrotic 
portion  and  the  deeper  parts  of  the  skin  was  a thick  layer  of  leucocytes  ; they  were 
pycnotic  and  in  many  parts  karyorrhectic.  Below  this  demarcation  wall  was  again 
an  epithelial  layer,  a new  epidermis  but  this  was  not  present  in  all  parts.  In  some 
places  it  was  fairly  thick  and  tapered  out  towards  one  end  and  disappeared  entirely. 
It  would  thus  seem  as  if  the  epidermis  had  pushed  underneath  and  alongside  the 
demarcation  wall.  Below  this  epidermis  and  more  so  in  places  where  it  was  absent, 
was  a tissue  almost  composed  of  fibroblasts  that  in  parts  resembled  an  epithelial 
tissue.  The  Sudan  stain  showed  in  the  necrotic  outer  portion  large  fat  collections 
which  in  size  and  shape  corresponded  to  the  former  sebaceous  glands. 

Pathological  Anatomical  Diagnosis. — Icterus.  Anaemia.  Regeneration  of  bile  ducts. 
Interstitial  hepatitis.  Pigment  in  liver  and  kidney.  Nephritis  purulenta.  Pyaemic 
metastasis  in  heart  and  myocarditis  fibroblastica.  Dermatitis  mortificans. 

Epicrisis.- — The  illness  in  this  instance  was  noted  to  commence  on  the  5th  March, 
viz.  : thirteen  days  after  the  beginning  of  the  experiment.  The  swellings  appeared 
at  about  the  same  time,  they  developed  rapidly  and  increased  during  the  next  three 
days,  they  were  succeeded  by  hardening  and  drying  of  the  skin  and  by  forming 
crusts  under  which  a collection  of  pus  was  noted.  During  the  course  of  the  disease 
symptoms  of  restlessness  were  recorded  several  times.  The  symptoms  of  icterus 
appeared  on  the  13th  March,  viz.  : nine  days  after  the  onset  of  the  disease,  at  the 
beginning  of  the  third  fever  period.  On  post-mortem  much  bile  pigment  was  found 
in  the  liver  and  kidneys  and  the  proliferation  of  bile  ducts  was  well  pronounced. 
The  case  was  interpreted  as  one  of  a general  icterus  and  parenchymatous  hepatitis 
complicated  wth  necrosis  of  the  integumentum  capitis. 

10.  Lamb  11266,  merino  ram,  eight  months  old,  in  good  condition.  Fed  since  the 
20th  February,  1917,  exclusively  on  Tribulus  terrestris.  On  the  3rd  March,  1917. 
at  9 a.m.,  the  lamb  was  noticed  to  carry  its  head  low  and  not  to  feed  at  all;  on 
closer  examination  it  was  seen  that  the  upper  lips  were  very  slightly  swollen.  At 
5 p.m.  on  the  same  day  the  lamb  showed  a dejected  and  dull  expression,  carrying 
the  head  almost  touching  the  ground  and  keeping  in  the  shade.  The  upper  lips  and 
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the  ears  were  distinctly  swollen.  On  the  4th  March  at  4 p.m.  the  lamb  was  found 
lying  in  a sternal  position  in  the  shade  of  the  other  sheep  and  when  exposed  to 
the  sun  it  only  rose  reluctantly  ; the  ears  were  drooping  and  very  much  swollen,  the 
upper  lip  and  the  face  likewise  were  swollen,  forming  a ringlike  swelling  around  the 
mouth.  Wrinkles  appeared  on  the  face,  giving  it  an  aged  appearance.  On  the  5th 
March  at  4 p.m.  the  lamb  was  noted  not  to  feed  at  all,  loss  of  condition  became 
evident.  The  swellings  of  the  drooping  ears  had  increased,  also  that  of  the  lips. 

Swellings  in  the  temporal  region  were  now  also  noticed  and  a soft  one  under  the 
mandible,  the  size  of  a cricket  ball ; the  wrinkles  on  the  nose  were  still  present. 

On  the  6th  March  at  4 p.m.  the  swellings  were  still  on  the  increase,  the  whole  face 

and1  the  eyelids  were  much  involved,  the  baglike  soft  swelling  under  the  mandible 
now  had  an  oblong  shape.  On  the  7th  March  at  4 p.m.  the  swellings  of  the  droop- 
ing ears  were  diminishing,  as  well  as  the  baglike  submandibular  swelling ; the  lips 
and  cheeks  however  were  still  much  swollen  and  the  skin  became  somewhat  hard. 
Loss  of  condition  was  increasing.  On  the  8th  March  at  4 p.m.  the  skin  of  the  lips 
was  distinctly  hardened.  The  sclera  of  the  eyes  showed  a yellow  tinge.  On  the 
10th  March  at  9 a.m.  the  lamb  appeared  very  ill  and  was  not  feeding,  it  was  in 
very  poor  condition.  The  skin  of  the  ears  and  of  the  lips  had  become  dry  and 
hard ; the  eyes  were  lemon  tinged  and  the  skin  of  the  nose  was  covered  with 

yellow  crusts.  On  the  13th  March  at  4 p.m.  the  lamb  was  not  feeding,  the  loss  of 
condition  had  still  further  increased,  the  lips  were  stiff,  unpliable,  the  skin  of  the 
nose  and  eyelids  was  hard  and  crusted,  the  ears  were  shrivelling,  and  the  con- 

junctiva was  yellow.  On  the  15th  March  in  the  morning  the  lamb  was  found  dead. 

Temperature  Reaction. — The  recording  of  the  temperature  was  commenced  on  the 
2nd  March.  During  the  next  four  days  the  evening  exacerbations  averaged  104°F, 
at  times  they  were  slightly  above  or  slightly  below,  the  morning  remissions  reached 
102-4°F  on  two  occasions,  preceding  the  onset  of  a definite  curve,  that  showed  both 
higher  evening  exacerbations  and  morning  remissions,  reaching  in  the  evening  105-4°F 
for  three  days.  During  this  period  the  morning  temperatures  were  at  102-8°F.  A 
lytic  descent  took  place  which  ended  in  collapse  on  the  15th  March,  viz.  : twenty- 
three  days  after  commencement  of  feeding. 

Post-mortem  was  made  at  3 p.m.  The  carcass  was  much  emaciated.  The  ears 
were  hard  and  shrivelled.  There  were  crusts  on  the  lips,  nose  and  eyelids,  here 
the  surface  of  the  skin  was  peeling.  The  conjunctiva  was  yellow.  On  opening  the 
carcass  and  removing  the  skin  a yellow  infiltration  in  the  intermandibular  space  was 
noted  and  all  the  exposed  parts,  in  particular  the  connective  tissue,  the 
aponeuroses  and  serous  membranes  showed  a saffron  colour.  The  lungs  were  slightly 
hyperaemic.  The  liver  parenchyma  was  yellow,  soft  and  friable.  The  gall  bladder 
contained  a few  c.c.  of  a thick,  turbid  greyish  substance  The  kidneys  were 
hyperaemic  and  on  section  had  a greenish  hue  and  were  golden  marbled.  The  spleen 
appeared  normal.  The  heart’s  surface  had  a golden  marbled  appearance.  The 
blood  stained  fairly  well.  The  rumen  contained  well  masticated  food,  the  mucosa  of 
the  remaining  alimentary  tract  showed  no  abnormalities.  In  the  caecum  hard  balls 
were  found,  reaching  the  size  of  a fowl’s  egg.  Some  haemonchus  contortus  were 
found  in  the  abomasum.  On  the  visceral  serosa  of  the  peritoneal  cavity  were 
some  hydatids.  The  urinary  bladder  contained  a few  c.c.  of  yellow  liquid. 

Microscopical  Examination. — Liver  : The  Haemotoxylin-Eosin  sections  showed  a 

peculiar  patchy  appearance  ; the  inner  portions  of  the  lobules  along  the  central  veins 
were  lighter  stained  than  the  outer  ones,  involving  about  half  of  a lobule.  In  the 
lighter  stained  portion  the  cells  appeared  transparent ' and  were  rich  in  a yellow 
pigment,  their  nuclei  appeared  smaller  and  faint.  The  cells  of  the  darker  portions 

also  contained  pigment,  but  to  a lesser  degree  and  their  nuclei  were  deeper  stained. 

The  Sudan  stained  section  showed  the  absence  of  fat.  The  central  veins  were  filled 
with  blood  and  also  the  different  capillaries.  Also  the.  blood  vessels  of  the  septa 
were  gorged  and  in  the  septa  was  an  increase  of  round  cells  ; polymorphonuclears 
were  also  present.  The  latter  were  in  particular  around  the  bile  ducts  and  in  some 
of  them  they  formed  thick  plugs  in  the  lumen,  filling  it  completely.  Kidney  : The 

vessels  of  the  cortex  were  engorged.  In  the  convoluted  portion  the  tubules  stained 
less  and  the  nuclei  in  most  parts  were  absent,  in  some  places  where  they  were  pre- 
sent they  were  distinctly  pycnotic  (probably  post-mortem  lesions).  Occasionally  fat 
was  present  in  portions  of  the  tubuli  recti,  but  only  to  a very  limited  extent.  The 
lumens  of  some  of  the  loops  of  the  tubuli  contorti  were  filled  with  yellow  pigment, 
which  was  also  present  in  the  cells.  Heart  : Sarcosporidia  were  present.  Sudan 
stain  did  not  show  any  fat.  Muscle  : Sarcosporidia  were  present.  No  fat  was 

seen.  Spleen  : There  was  pigment  in  the  sinuses  and  the  follicles  appeared  rather 

small. 

Pathological  Anatomical  Diagnosis. — Stasis  of  the  liver,  atrophy  of  the  liver  cells. 
Bile  pigment;  Emigration  of  leucocytes.  Icterus,  Cholangitis.  Slight  fatty  de- 
generation and  excretion  of  bile  pigment  in  the  kidney.  Hyperaemia  of  the  kidney. 
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Epicrisis. — Symptoms  appeared  eleven  days  after  feeding  with  Tribulus  terrestris 
had  commenced,  they  were  those  of  an  intense  depression,  the  lamb  carrying  the 
head  very  low.  On  the  same  day  swellings  in  the  head  were  noted,  beginning  at  the 
lips  first,  then  on  the  ears  and  extending  over  the  face,  increasing  during  the  next 
three  days  and  then  diminishing,  when  the  skin  became  hard  and  dry.  Crusts  were 
noted  on  the  surface  of  the  skin  eight  days  after  onset  of  the  symptoms.  Icterus 
appeared  on  the  sixth  day  of  the  disease  and  during  the  period  of  the  highest  fever. 
The  temperature  of  the  first  four  days  of  the  disease  showed  no  deviation  from  the 
normal,  then  a distinct  curve  ensued  of  a remittent  type  ending  in  a lytic  descent 
and  finishing  with  collapse.  On  post-mortem  the  presence  of  bile  pigment  in  the 
liver  cells  was  rather  conspicuous.  It  is  remarkable  that  the  regeneration  of  bile 
ducts  seen  in  the  greater  number  of  cases,  was  absent.  A cholangitis  was  present. 
This  case  represents  a grave  icterus  without  parenchymatous  degeneration  of  liver 
cells  as  was  noted  in  the  other  sheep.  It  would  thus  almost  appear  that  the 
parenchymatous  hepatitis  is  a sequel  to  the  icterus  and  not  vice  versa. 

11.  Lamb  11263  a merino  ewe,  eight  months  old,  in  fair  condition.  It  was  fed 
from  the  20th  February,  1917,  until  25th  March  on  Tribulus  terrestris  exclusively. 
On  the  6th  March  the  presence  of  a high  temperature  105. 2°F  called  for  a closer 
examination,  which  at  7 a.m.  and  4 p.m.  revealed  nothing  unusual.  No  further 
observations  were  recorded  until  the  19th  March,  when  the  presence  of  a hard  black 
crust  on  the  ear  about  two  inches  long  was  noticed.  On  the  27th  March  this  crust 
was  still  present.  This  crust  must  be  considered  to  be  the  sequel  of  a probably  very 
mild  attack  of  Geeldikkop. 

Temperature  Record. — The  recording  of  the  temperature  commenced  on  the  2nd 
March,  it  was  at  102°F  in  the  morning  and  104-8°F  on  the  same  evening  From  this 
date  onwards  the  evening  exacerbations  were  only  slightly  higher,  mainly  at  105-2°F 
and  remained  so  until  the  7th  March  when  a gradual  descent  took  place  to  102-8°F 
on  the  11th  March  (rainy  day),  with  only  one  higher  exacerbation,  the  previous  day 
to  104-4°F.  The  morning  remissions  until  the  7th  March  were  at  or  slightly  below 
103°F,  with  the  exception  of  one  day,  the  6th  March,  when  it  was  at  105-2°F.  From 
the  7th  March  onwards  the  morning  remissions  gradually  dropped  until  the  minimum 
of  99-8°F  was  reached  on  the  13th  March.  On  this  date  the  evening  exacerbations 

were  105-6°F,  the  remission  of  the  following  morning  102-6°F,  the  curve  then 

continued  evenly,  evening  records  averaging  105°F,  the  morning  remissions  about 
101°F. 

Epicrisis. — In  the  beginning  the  temperature  curve  had  the  character  of  a fever  as 
noticed  in  the  animals  that  died  of  Geeldikkop.  The  diagnosis  was  supported  by 
the  recording  of  changes  in  the  ear  noted  on  the  19th  March.  This  case  represents 
a recovery  from  Geeldikkop,  the  acute  symptoms  having  been  very  mild  and  were 
thus  missed. 

12.  Lamb  11273  a merino  ram,  eight  months  old,  in  fair  condition,  fed  from  the 

20th  February  until  25th  March  on  Tribulus.  terrestris.  On  the  6th  March,  1917, 

the  lamb  was  noticed  to  be  lying  with  drooping  ears,  which  were  noted  to  be 

swollen,  the  lips  and  the  lateral  region  of  the  nose  were  also  swollen.  On  the  8th 
March.  1917,  the  lamb  was  not  feeding  and  still  lying  down.  It  appeared  restless 
and  was  foaming  somewhat  at  the  mouth.  There  was  an  increase  in  the  swellings 
of  the  face  and  of  the  ears.  The  eyelids  were  also  involved  in  the  swelling.  On 
the  10th  March,  1917,  the  skin  of  the  ears  and  of  the  lips  began  to  dry  up  and  was 
hardening.  On  the  13th  March,  1917,  a considerable  loss  of  condition  had  become 
noticeable.  The  ears  were  hard  but  pliable.  The  skin  of  the  upper  lip  and  of  the 
nose  had  cracked.  The  conjunctiva  was  very  slightly  yellow.  On  the  15th  March, 
1917,  the  lamb  was  generally  improving;  the  ears  were  still  hard,  crusts  were  present 
on  lips  and  nose  and  the  skin  was  peeling.  On  the  17th  March.  1917,  improvement 
had  continued,  the  lamb  was  feeding.  By  the  27th  March,  1917.  the  animal  had 
apparently  recovered.  The  crusts  of  the  skin  on  nose  and  lips  had  fallen  off,  the 
ears  were  hard  and  dead. 

Temperature  Record. — The  recording  was  commenced  on  the  2nd  March,  1917. 
Until  the  6th  March,  1917,  the  course  of  the  curve  was  normal  : the  evening’ 
exacerbations  varied  but  little  from  an  average  of  103-4°F  : the  morning  remissions 
were  most  frequently  near  101-4°F.  On  the  7th  March.  1917.  an  evening  exacerba- 
tion to  104-6°F  was  registered  and  during  the  next  three  days  the  morning  remissions 
were  higher  than  usual,  near  102°F  or  above  it.  whilst  at  the  same  time  the  evening 
exacerbations  were  from  103-6°F  on  the  8th  March.  1917,  to  104-4°F  on  the  11th 
March,  1917.  From  this  date  onwards  the  evening  temperature  gradually  rose  to  a 
maximum  of  105-8°F  on  the  11th  March,  to  drop  gradually  to  104-4°F  on  the  24th 
March,  1917,  whilst  the  morning  remissions  oscillated  but  slightly  about  101°F. 

Epicrisis. — There  were  two  features  in  this  curve.  A febrile  condition  characterised 
by  higher  morning  remissions  and  almost  normal  evening  exacerbations  during  the 
height  of  the  disease  from  the  8th  to  11th  March.  The  second  feature  showed  it- 
self by  higher  evening  exacerbations  and  normal  morning  remissions  during  the 
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reconvalescence.  The  rainy  days  did  not  influence  the  morning  remissions  during 
the  fever,  but  the  subsequent  wide  daily  differences  extending  at  times  over  5°F 
were  due  to  the  influence  of  the  hot  weather. 

13.  Lamb  11262.  (Merino).  Feeding  with  Tribulus  terrestris  was  commenced  on 
20th  February,  1917. 

Temperature  Record. — It  started  on  the  11th  March  and  lasted  until  25th  March. 
The  first  evening  temperature  was  high,  105-4°F.  After  this  date  the  evening 
exacerbations  oscillated  at  about  104°F,  but  never  reached  105°F.  Only  on  one 
occasion,  on  a rainy  day  (11th  March),  was  the  temperature  below  103°F.  The 
morning  remissions  were  not  so  steady.  For  the  first  few  days  they  averaged  about 
102°F.  when  they  dropped  to  about  101-3°F  and  on  two  rainy  days  (11th  and  12th 
March.  1917),  reached  100-8°F  and  100-2°F.  After  this  date,  for  three  days,  they 
were  above  the  average  and  for  the  last  eight  days  below  it,  but  never  below 
100-4°F.  Perhaps  the  initial  slightly  raised  morning  records  may  be  interpreted  to 
be  a slight  fever. 

Epicrisis. — The  temperature  curve  is  that  of  a normal  animal  influenced  by  the 
prevailing  atmospheric  conditions,  the  records  being  the  lowest  during  the  rainy 
days  and  the  daily  differences  the  widest  during  hot  days. 

14.  Lamb  11261  a merino  ram,  eight  months  old,  in  fair  condition.  Feeding  with 
Tribulus  terrestris  was  commenced  on  the  20th  February,  1917,  and  discontinued  on 
the  25th  March,  1917.  On  the  6th  March  the  lamb  was  noted  to  be  ill,  carrying  the 
head  almost  on  the  ground. 

Temperature  Record. — The  recording  was  commenced  on  the  2nd  March.  There 
was  a succession  of  exacerbations  and  remissions  that  were  more  or  less  uniform 
throughout  the  period  of  observation.  The  exacerbations  registered  usually  between 
104°F  and  105°F,  only  once  on  the  7th  March,  1917,  105°F  was  transgressed.  The 
lowest  evening  record  was  on  the  11th  March  (rain)  when  it  reached  103-2°F.  The 
morning  remissions  were  from  102°F  which  was  only  once  touched  (14th  March, 
1917)  to  (rarely)  below  101°F ; most  frequently  near  the  102-5°F  line. 

Epicrisis. — This  temperature  cannot  be  considered  to  be  an  abnormal  one.  It  was 
but  little  influenced  by  the  prevalent  atmospheric  conditions.  The  illness  of  one  day 
was  of  a passing  nature,  no  further  records  having  been  made  subsequently. 

15.  Lamb  11265.  (Merino).  Feeding  with  Tribulus  terrestris  was  commenced  on 
20th  February  and  continued  until  25th  March,  1917. 

Temperature  Record. — The  recording  commenced  on  the  2nd  March,  1917.  The 
evening  temperatures  were  usually  above  103-5°F,  frequently  at  about  104°F  and 
104-5°F  and  on  two  occasions  at  105°F.  On  the  11th  and  12th  March  they  were  at 
103-4°F  and  103-6°F.  The  morning  remissions  were  less  steady.  From  the  2nd 
March.  1917,  to  the  8th  March.  1917,  a gradual  drop  took  place,  the  records  of  each 
succeeding  day  were  about  0-2°F  less  than  on  the  preceding  one  until  the  minimum  of 

100- 3°F  was  reached  on  the  8th  March.  After  this  date  the  records  were  higher 
and  above  101-3°F  for  nine  days,  with  only  one  descent  below  this  line  on  the  15th 
March.  The  last  seven  days  they  were  at  101-3°F  or  below. 

Epicrisis. — The  curve  could  be  considered  to  be  a normal  one,  only  slightly  modified 
by  the  atmospheric  conditions,  which  depressed  the  evening  exacerbations  on  the  day 
of  rain,  whilst  the  morning  temperatures  were  not  influenced. 

16.  Lamb  11268.  (Merino).  Feeding  with  Tribulus  terrestris  was  commenced 
on  20th  February,  1917,  and  discontinued  on  25th  March,  1917. 

Temperature  Record. — The  recording  was  commenced  on  the  2nd  March,  1917,  and 
the  same  evening  an  abnormal  temperature  of  105-4°F  was  registered.  From  the 
next  day  onwards  the  curve  appeared  to  take  a normal  course,  the  evening  exacerba- 
tions keeping  at  about  104°F  or  slightly  above,  rarely  touching  105°F  and  only 
transgressing  it  once  (18th  March,  1917).  The  morning  remissions  were  near  the 

101- 5°F  line,  never  above  102°F,  but  below  101°F  on  two  occasions,  on  rainy  days, 
when  99-8°F  and  100-4°F  were  registered,  the  evening  records  on  one  of  the  days 
(11th  March)  was  at  103°F. 

Epicrisis. — The  curve  was  a normal  one,  slightly  influenced  by  the  atmospheric 
conditions. 

17.  Lamb  11269.  (Merino).  Feeding  with  Tribulus  terrestris  was  commenced  on 
20th  February,  1917,  and  discontinued  on  25th  March,  1917. 

Temperature  Record. — It  was  commenced  on  the  2nd  March,  1917,  when  the  first 
evening  temperature  was  104-8°F.  The  curve  was  characterised  by  large  daily 
differences  amoimting  at  times  to  5 and  6°F.  The  evening  exacerbations,  with  but 
one  exception  on  a rainy  day  (11th  March,  1917),  were  at,  or  above  103-3°F,  they 
oscillated  about  the  104°F  line  and  approached  the  105°F  line,  which  was  touched 
only  on  one  occasion.  The  morning  remissions  were  less  steady.  On  the  second 
and  third  day  they  were  above  104-4°F,  they  then  descended  somewhat  irregularly 
to  below  100°F  on  the  8th  March,  1917,  from  which  date  they  rose  again  reaching 
1014°F  on  the  11th  March,  1917,  curiously  enough  on  the  day  of  rain.  'The  next 
two  days,  on  a rainy  day  and  the  day  after,  they  dropped  to  99°  and  98-6°F.  After 
this  time  with  the  improvement  of  weather,  they  oscillated  at  about  101°F. 
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Epicrisis. — The  curve  was  regarded  as  a normal  one  modified  by  the  prevalent 
atmospheric  conditions,  rainy  days  causing  usually  a depression  in  the  curve,  which 
rose  again  with  the  hotter  weather. 

18.  Lamb  11271.  (Merino).  Feeding  with  Tribulus  terrestris  was  commenced  on 
the  20t’h  February,  1917,  and  discontinued  on  25th  March,  1917. 

T emperature  Record. — It  was  commenced  on  the  2nd  March  and  lasted  until  the 
25th  March,  1917.  It  was  characterised  by  a fairly  steady  evening  temperature, 
which  oscillated  around  the  104°F  line,  rarely  were  the  records  below  it.  On  the 
11th  March  the  lowest  evening  record  was  registered  (102-6°F)  ; it  was  a rainy  day  ; 
the  105°  line  was  never  touched.  The  morning  remissions  on  the  first  two  days 
were  at  101-2°F,  on  the  30th  day  at  102°F  and  from  this  date  onwards  until  the 
morning  of  the  12th  March,  1917,  subsequent  to  and  on  a rainy  day,  it  reached  the 
minimum  of  99-6°F  for  two  days.  After  this  date  it  rose  to  1004°  for  two  more 
days  and  remained  for  the  next*  four  days  at  1014°F  to  return  to  100-6°  for  the 
remaining  mornings. 

Epicrisis. — The  curve  can  be  considered  in  the  main  to  be  a normal  one,  in- 
fluenced by  the  prevalent  atmospheric  conditions,  the  cloudy  and  rainy  days  between 
the  3rd  March  until  the  12th  March  giving  cause  to  a depression  in  the  curve,  the 
succeeding  hot  days  to  an  elevation  of  the  records. 

19.  Lamb  11271f.  (Merino).  Feeding  with  Tribulus  terrestris  was  commenced  on 
the  20th  February,  1917,  and  discontinued  on  25th  March,  1917. 

Temperature  Recording  was  commenced  on  the  2nd  March,  1917,  and  lasted  until 
the  25th  March,  1917.  'The  evening  exacerbations  were  constantly  on  or  above  the 
103-5°F  line.  The  lowest  record  was  registered  on  the  11th  March,  1917,  when  it 
was  raining;  on  several  occasions  the  105°F  line  was  approached  during  the  first 
half  of  the  curve  and  was  transgressed  on  three  occasions  in  the  latter  half ; the 
average  was  about  104-5°F.  The  morning  remissions  were  irregular.  In  the  main 
they  averaged  102°F,  they  never  went  above  102-4°F,  and  only  on  three  occasions 
they  went  below  the  101°F  line.  It  is  also  remarkable  that  the  highest  morning 
remission  (102.2°F)  was  noted  on  a rainy  day  (11th  March,  1917). 

Epicrisis. — This  curve  must  be  considered  to  be  a normal  one  and  it  is 
remarkable  that  its  average  is  above  that  usually  found.  The  higher  records  in  the 
latter  portion  of  the  experiment  coincided  with  the  hotter  weather  present  during 
the  period. 

20.  Lamb  11278.  (Merino).  Feeding  with  Tribulus  terrestris  was  commenced  on 
the  20th  February,  1917,  and  discontinued  on  25th  March,  1917. 

Temperature  Record. — It  was  commenced  on  the  2nd  March,  1917,  and  continued 
until  the  25th  March,  1917.  The  evening  records  culminated  most  frequently  at 
103-5°F,  there  was  only  one  below  this  line,  viz.  : 103-2°F  on  the  11th  March,  1.917, 
on  a rainy  day.  Frequently  the  104°F  line  was  touched  and  transgressed  on  a few 
occasions.  The  first  morning  record  was  101-6°F.  The  second  one  102-2°F  and 
from  this  date  onwards  the  remissions  were  less  every  succeeding  day  until  the 
minimum  of  100-4°F  was  reached,  on  the  8th  March.  After  this  date  they  rose 
again  and  oscillated  at  about  101°F,  above  it  in  the  next  few  days  and  below  it 
during  the  rest  of  the  time.  A remarkable  observation  was  the  highest  morning 
record  101-8°F  on  a rainy  day  (11th  March,  1917),  succeeded  by  the  lowest  evening 
exacerbation  and  the  lowest  morning  remission  the  following  day  (99-8°). 

Epicrisis. — The  curve  must  be  considered  to  be  that  of  a normal  sheep  influenced 
by  the  atmospheric  conditions,  that  give  cause  to  lower  records  during  cooler  weather 
and  to  higher  ones  during  hot  days. 


APPENDIX  II. 

Feeding  with  Tribulus  terrestris  infested  /with  an  insect  larva. 

1.  Lamb  11296.  feeding  with  infested  Tribulus  terrestris  was  commenced  on  the 
3rd  March.  The  evening  temperature  curve  showed  a depression  during  and 
subsequent  to  the  rainy  days,  when  a minimum  of  103-6°F  was  recorded.  Later  the 
evening  records  approached  and  transgressed  even  105°F  on  several  occasions.  The 
morning  temperatures  were  at  about  101-4°F  on  most  days  but  occasionally  below 
this  figure,  a minimum  being  registered  on  the  sixth  day  (rain)  with  99-8°F  and 
another  on  the  seventeenth  day  (99.6°F).  The  feeding  was  discontinued  on  the  25th 
March,  1917. 

Epicrisis. — -'The  temperature  records  were  those  of  a normal  sheep.  A slight 
irregularity  was  present  which  was  due  to  atmospheric  influences.  The  highest 
exacerbations  and  thus  the  greatest  daily  differences  were  noted  at  the  time  when 
rain  was  absent. 

2.  Lamb  1129.6,  feeding  with  infested  Tribulus  terrestris  was  commenced  on  the 
3rd  March.  There  was  a downward  tendency  both  in  the  evening  and  morning 
records  during  the  first  period  of  the  experiment,  reaching  the  minimum  on  the 
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morning  of  the  sixth  and  eighth  days  with  99-4°F.  The  evening  records  during  the 
rainy  days  were  near  the  103-5°F  line.  From  the  ninth  day  onward  (after  the  rain), 
the  evening  records  reached  and  crossed  on  two  occasions  the  105°  line,  the  morning 
records  were  at  about  100.6°F  and  on  one  occasion  (the  seventeenth  day),  below 
100°F.  No  pathological  symptoms  were  recorded  and  the  feeding  was  discontinued 
on  the  25th  March. 

Epicrisis. — The  temperature  record  was  that  of  a healthy  sheep;  the  influence  of 
the  atmospheric  conditions  was  distinct.  The  daily  differences  in  the  records  were 
smaller  during  the  period  of  cloudy  and  raihy  weather  than  during  the  fine  weather 
when  they  reached  over  5°F  on  several  occasions. 

3.  Lamb  11255,  feeding  with  infested  Tribulus  terrestris  was  commenced  on  the 
4th  March,  1917.  The  morning  records  during  the  first  period  of  the  experiment 
were,  generally  speaking,  lower  than  during  the  second  one,  the  minimum  records 
were  made  on  the  5th  and  7th  days  with  100-2°F.  During  the  latter  and  longer 
period  they  frequently  reached  the  102-2°F  line  or  were  close  to  it.  The  evening 
records  oscillated  around  104°F,  they  were  on  some  occasions  during  the  first  period 
below  this  line,  but  constantly  above  in  the  latter  period  and  approaching  105°F. 
No  pathological  symptoms  were  noted  and  the  feeding  was  discontinued  on  the  25th 
March. 

Epicrisig. — The  curve  was  a normal  one,  somewhat  modified  by  the  prevalent 
atmospheric  conditions. 

4.  Lamb  11227,  feeding  of  infested  Tribulus  terrestris  was  commenced  on  the  7th 
March,  1917.  The  morning  records  were  somewhat  erratic  during  the  first  period  of 
the  curve  oscillating  between  99-8°F  on  the  fifth  (rainy)  day  and  1014°F  on  the 
seventh  day.  During  the  latter  portion  they  constantly  remained  at  100-4°F.  The 
evening  records  of  the  first  period  taken  as  a whole  were  nearer  the  103-5°F  line, 
with  one  exacerbation  to  105°F  on  the  sixth  day.  During  the  second  period  the 
evening  records  were  nearer  to  the  105°F  line.  The  remissions  then  at  times  almost 
extended  over  5°F.  There  were  no  pathological  symptoms  recorded  and  feeding 
was  discontinued  on  the  25th  March. 

Epicrisis. — 'The  curve  was  considered  to  be  that  of  a healthy  lamb  ; the  influence 
of  cloudy  and  rainy  conditions  of  the  first  few  days  were  noticeable  in  the  lower 
evening  records  and  the  influence  of  the  absence  of  rain  during  the  second  period 
was  shown  by  the  wide  daily  excursion. 

Conclusions. — Feeding  of  lambs  with  Tribulus  terrestris  infested  with  the  insect 
larvae  was  commenced  on  the  3rd  March.  Four  lambs  were  used  for  this  purpose. 
The  weather  conditions  according  to  previous  experience  were  not  actually  suitable. 
It  was  cloudy  on  the  day  the  experiment  was  started  and  again  two  days  later, 
whilst  the  second  day  was  hot  and  sunny.  On  the  fourth  day  it  was  again  cloudy 
and  in  the  evening  of  the  same  day  a slight  shower  had  fallen.  The  fifth  day  again 
was  a hot  day,  the  hottest  day  of  the  week.  On  the  sixth  day  cloudiness  was 
present  in  the  afternoon  and  remained  so  the  next  two  days,  interrupted  by  a few 
hours  of  sunshine,  when  on  the  eighth  day  in  the  evening  a soaking  rain  commenced 
lasting  about  forty  hours  until  the  morning  of  the  tenth  day.  From  this  day  until 
the  experiment  ceased  there  was  hot  and  sunny  weather  with  occasional  pleasant 
Winds,  which  was  interrupted  on  the  thirteenth  day  by  half  a day  of  cloudy  overcast 
sky  and  again  on  the  day  before  the  conclusion  of  the  experiment.  No  sickness  was 
noted  amongst  these  lambs  and  the  temperature  curves  showed  no  abnormalities.  It 
can  thus  safely  be  concluded  that  neither  plant  nor  insects  were  able  to  produce 
Geeldikkop.  Attention  must  however  be  drawn  to  the  observation  that  Tribulus 
terrestris  on  the  date  of  the  experiment  was"  noted  to  seed  heavily,  accordingly  the 
plants  were  no  longer  in  the  same  succulent  condition  as  they  had  been  at  the  time 
when  the  first  seeding  started  eleven  days  previously,  viz  : on  the  20th  February. 
1913,  apart  from  the  fact  that  the  weather  conditions  had  not  been  identical. 


APPENDIX  III. 

Experimental  Feeding  of  lambs  on  Tribulus  terrestris  collected  on  a small 

AREA  NEAR  THE  HOMESTEAD  WHERE  THE  PLANTS  WERE  SO  CROWDED,  THAT  FOR 
WANT  OF  SPACE  THEY  WERE  GROWING  UPRIGHT. 

1.  Lamb  11298,  feeding  on  Tribulus  terrestris  was  commenced  on  the  6th  March. 
1917.  The  temperature  curve  could  be  divided  into  two  periods.  The  first  and 
shorter  one  showed  a downward  tendency  of  both  evening  and  morning  records, 
the  minimum  of  both  was  reached  on  the  fifth  day,  and  was  registered  with  1004  F 
in  the  morning,  and  102-4°F  in  the  evening.  In  the  second  period  the  morning 
records  kept  near  101. 4°F,  whilst  the  evening  temperature  gradually  rose  I" 
transgress  105°F  on  the  eleventh  day.  keeping  near  it  for  the  rest  of  the  observation. 
The  daily  differences  in  this  last  neriod  thus  reached  over  4nF  There  were  no 
pathological  symptoms  present;  feeding  was  discontinued  on  the  25th  March. 
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Epicrisig. — The  temperature  was  considered  to  be  a normal  one,  and  the  influence 
of  the  atmospheric  conditions  on  the  body  temperature  during  the  first  period  of 
the  experiment  was  well  pronounced. 

2.  Lamb  11297,  feeding  with  Tribulus  terrestris,  started  on  the  6th  March,  1916. 
A first  period  in  the  curve  was  indicated  by  a gradual  descending  tendency  both  of 
evening  and  morning  temperatures  during  the  cloudy  and  rainy  days,  and  the 
minimum  evening  temperature  was  recorded  with  103°F  on  the  fourth  day,  and  the 
deepest  remission  with  99°F  on  the  seventh  day.  In  the  second  period  the  morning 
records  oscillated  at  about  1004°F,  and  the  evening  records  kept  at  105°F.  There 
were  no  pathological  symptoms  present,  and  feeding  was  discontinued  on  the  25th 
March,  1917. 

Epicrisis. — The  temperature  record  was  that  of  a normal  lamb,  and  showed  the 
influence  of  the  atmospheric  condition  very  distinctly. 

3.  Lamb  1121)7 , feeding  with  Tribulus  terrestris,  commenced  on  the  6th  March- 
Two  periods  could  be  distinguished  in  the  course  of  the  temperature  record.  A 
first  one,  lasting  to  the  sixth  day,  during  which  the  evening  record  kept  closely  to 
the  103-4°F  line,  and  the  morning  records  gradually  dropped  to  100-8°F,  on  the 
sixth  and  seventh  days,  the  morning  of  and  the  day  after  rain.  In  the  second 
period  the  evening  temperature  kept  closer  to  the  105°F  line,  and  the  morning- 
records  near  an  average  of  101-5°F.  There  were  no  pathological  symptoms  recorded. 

Epicrisi. s. — The  temperature  record  was  considered  to  be  a normal  one,  modified 
by  the  influence  of  the  atmospheric  conditions,  which  was  well  pronounced 
in  this  animal.  The  daily  differences  in  the  second  period  frequently  reached  4°F.. 
and  were  never  less  than  3°F. 

4.  Lamb  11231).  feeding  with  Tribulus  terrestris,  was  commenced  on  the  6th  March. 
With  the  exception  of  the  5th,  6th  and  7th  days,  when  the  morning  records  were  at 
99-4°.  1014°  and  100-8°,  the  temperature  was  at  102°F,  or  very  close  to  it,  the 
evening  temperatures  also  oscillated  very  little  and  kept  closely  to  the  104°F  line. 
Only  in  the  latter  portion  it  rose  to  105°F,  or  near  it.  There  were  no  pathological 
symptoms  present  and  feeding  was  discontinued  on  the  25th  March. 

Epi crisis — The  temperature  records  were  those  of  a healthy  lamb,  somewhat  in- 
fluenced by  the  atmospheric  conditions  present  at  the  time. 

5.  Lamb  11225,  feeding  with  Tribulus  terrestris,  commenced  on  the  6th  March. 
The  curve  could  be  divided  into  two  portions,  the  first  one  characterized  by  both 
lower  morning  and  evening  records,  and  the  second  by  both  records  being  higher. 
The  deepest  remissions  were  at  100°F  on  the  fifth  and  sixth  days,  the  mornings 
of  which  were  rainy.  The  average  morning  temperature  in  the  second  period  was  at 
102-2°F.  and  in  the  evening  at  about  105°F. 

Epi  crisis. — The  records  were  considered  to  be  those  of  a normal  lamb,  the  difference 
in  the  two  periods  was  due  to  the  atmospheric  conditions. 

6.  Lamb  11221),  feeding  with  Tribulus  terrestris,  was  commenced  on  the  6th  March. 
The  lowest  morning  records  were  registered  from  the  fourth  to  the  seventh  day. 
reaching  1004°F,  the  lowest  evening  records  were  on  the  fifth  and  sixth  days.  102-6“ 
and  103°F,  respectively.  It  was  raining  on  the  last  two  days.  Subsequently  the 
morning  records  were  again  higher,  and  averaged  101-6°F.  Also  the  evening  records 
were  higher  and  oscillated  between  1034°  and  1044°F.  There  were  no  other  clinical 
symptoms,  and  feeding  was  discontinued  on  the  25th  March. 

Epicrisis. — The  curve  was  considered  to  be  normal.  The  difference  between  the 
first  and  the  second  period  was  caused  by  the  atmospheric  conditions. 

Conclusion — The  feeding  was  commenced  on  the  6th  March,  and  was  discontinued 
on  the  25th.  thus  lasting  nineteen  days  Six  lambs  were  utilised  for  the  purpose. 
For  remarks  rc  weather  conditions,  compare  conclusions  of  Appendix  II.  W ith 
the  exception  of  the  first  seven  days  the  weather  could,  according  to  previous  ex- 
perience, not  be  considered  to  be  suitable  for  the  rise  of  the  disease,  but  was 
decidedly  so  during  the  succeeding  eight  days.  The  plants  fed.  were,  however,  not 
those  that  bad  produced  the  disease  previously,  they  had  a-  different  habitus  and 
were  undoubtedly  further  advanced,  viz.  : older  than  those  that  had  produced  the 
disease  previously.  The  results  were  entirely  negative. 


APPENDIX  IV. 

Experimental  Feeding  of  lambs  on  maturing  Tribulus  terrestris  collected 

ON  THE  SAME  PLACE  AS  THE  SUCCULENT  PUNT  USED  FOR  THE  FEEDING 

experiments  detailed  in  Appendix  I. 

1.  Lamb  11122.  feeding  with  maturing  Tribulus  terrestris,  was  commenced  on  the 
7th  March.  1917.  Temperature  Record  : Morning  and  evening  temperatures  were 
recorded  from  the  8th  to  the  25th  March.  The  curve,  as  a whole,  was  regular 
the  deepest  morning  remissions  were  noted  on  the  11th  and  12th  March,  descending 
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to  100-4"tF.  'These  were  on  a day  of  rain  (11th  March),  and  the  subsequent  morning. 
The  average  morning  records  were  at  100-8°F.  On  the  14th,  15th  and  16th,  the 
morning  records  were  higher  and  reached  101-2°F,  101-4°F,  and  101-8°F,  respectively, 
but  there  was  no  corresponding  evening  elevation.  The  evening  records  oscillated 
between  103-4°F  and  104°F-  Only  on  one  occasion,  on  a rainy  day,  the  11th  March, 
it  was  102-8°.  There  were  no  clinical  symptoms  registered  until  the  date  of  dis- 
charge on  the  25th  March. 

Epicrisis. — The  temperatures  recorded  were  considered  to  be  normal ; the  slight 
morning  disturbance  on  three  days  without  corresponding  evening  -exacerbations 
seemed  to  be  of  an  accidental  nature.  It  was  of  interest  to  note,  that  both  evening 
and  morning  records  were  rather  subnormal. 

2.  Lamb  1121f5,  feeding  with  maturing  Tribulus  terrestris,  wa-s  commenced  on  the 
7th  March,  1917.  Temperature  Record  : Morning  and  evening  temperatures  were 
recorded  from  the  8th  to  the  25th  March.  The  lowest  morning  record  was  on  the 
sixth  day  of  the  experiment,  after  rain,  when  it  reached  100-4°F.  Otherwise  the 
temperatures  ranged  from  100-6°F  to  101-2°F,  and  on  four  occasions  were  above 
the  upper  limit,  but  never  above  102°F.  The  evening  records  oscillated  between 

103- 4°F  to  104-6°F.  During  the  first  week  the  lowest  records  were  registered  with 
1C3-4°F.  this  was  during  rainy  days.  No  pathological  symptoms  were  observed, 
and  the  sheep  was  discharged  on  the  25th  March. 

Epicrisis.- — Notwithstanding  the  somewhat  irregular  morning  records  the  curve,  as 
a whole,  must  be  considered  to  be  a normal  one.  The  deviations  were  partly  due  to 
atmospheric  influences,  or  of  an  accidental  nature. 

3.  Lamb  11259,  feeding  with  maturing  Tribulus  terrestris,  was  commenced  on 
the  7th  March.  The  temperature  curve  was  somewhat  irregular  during  the  first 
week  of  the  experiment,  the  lowest  morning  temperature.  100-2°F,  being  registered 
on  the  fifth  day,  after  rain,  and  the  lowest  evening  record  on  the  fourth  day  on 
the  day  of  rain.  A distinct  disturbance  was  noted  from  the  sixth  to  the  tenth  day, 
indicated  both  by  higher  exacerbations  and  remissions,  the  former  averaging  from 

104- 4°F  to  105-6°F,  the  latter  record  was  registered  on  the  sixth  day,  and  on  the 
following  morning  the  remissions  stopped  at  102-6°F.  The  morning  records  during 
this  period  were  at  or  above  101-2°F.  From  the  tenth  day  onward  the  evening 
records  were  above  104°F.  with  the  exception  of  one  day  at  104-6°F  and  105°F, 
whilst  the  morning  record  oscillated  between  100-4CF  and  101-2°F  (the  latter  only 
on  one  occasion).  There  were  no  pathological  symptoms  registered,  and  the  sheep 
was  discharged  on  the  20th  March,  1917. 

Epicrisis. — The  exacerbations  were  higher  than  usually  observed,  but  by  no  means 
abnormally  high.  The  slight  disturbance  in  the  temperature  was  interpreted  as  fever  ; 
in  the  absence  of  other  symptoms,  it  could  not  be  explained  definitely,  but  it  is 
possible  that  it  was  connected  with  the  feeding  of  Tribulus.  The  greatest  variations 
in  the  temperature  were  noted  during  and  subsequent  to  a day  of  rain. 

4.  Lamb  11299,  feeding  with  maturing  Tribulus  terrestris,  was  commenced  on  the 

7th  March.  The  morning  temperature  during  the  first  half  of  the  experiment  was 

somewhat  erratic.  The  lowest  records  were  on  the  second  and  fourth  days  of 

feeding  (99-8°F),  during  a cloudy  and  a rainy  da.y.  The  highest  (102-6JF).  was  on 

the  fifth  day,  on  a rainy  day;  during  the  succeeding  five  days  the  morning  records 

were  higher  than  at  any  other  time,  oscillating  from  101-2°F  to  101-8  F.  1'he 
corresponding  evening  records  showed  no  exacerbations,  and  during  the  experiment 
these  ranged  from  104°F  to  105°F,  more  often  nearer  the  lower  than  the  upper 
limit.  There  were  no  pathological  symptoms  registered  during  this  period,  and  the 
experiment  was  discontinued  on  the  25th  March. 

Epicrisis. — The  unusually  high  morning  remissions  indicated  a febrile  condition, 
the  nature  of  which,  in  the  absence  of  other  symptoms,  was  not  definitely  explained, 
but  might  have  been  caused  by  the  Tribulus  terrestris. 

5.  Lamb  11521),  feeding  with  maturing  Tribulus  terrestris.  was  started  on  the 

7th  March,  1917.  The  morning  records  on  most  days  were  at  102-4  F.  (Mi  four 

occasions  they  were  at  102-8°F,  viz  : on  the  fifth  and  on  the  ninth,  tenth  and  eleventh 
days.  On  the  eighth  and  twelfth  days  records  of  101-6°h  were  registered.  1 he 
evening  temperature  oscillated  between  104°  and  105°F.  There  were  no  clinical 
symptoms. 

Epicrisis. — The  records  were  considered  to  represent  the  normal  temperature  of 
the  lamb,  the  deviations  having  probably  been  of  a purely  accidental  nature.  I he 
curve  was  more  like  the  one  of  a sheep  kept  under  shelter,  the  daily  excur-mi  did 
not  differ  so  much  between  the  exacerbations  and  remissions  as  had  been  noted 
in  some  of  the  exposed  sheep. 

6.  Sleep  / 15(10.  feeding  with  maturing  Tribulus  terrestris,  was  commenced  on 

the  7th  March.  The  lowest  temperature  records  were  on  the  evening  of  the  4th 
(103. 8°F),  and  on  the  morning  of  the  fifth  dav  (100'Fl.  both  on  rainy  dn\  I' rum 
the  fifth  to  the  thirteenth  day  the  morning  temperature  showed  a disturbance, 
represented  bv  an  almost  regular  curve,  the  morning  records,  with  the  cv  option 
of  the  eighth  day,  gradually  rising  to  101-8°F  on  the  ninth  day,  and  falling  gradually 
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to  1004°F  on  the  thirteenth  day.  Corresponding  to  this  morning  curve  was  an 
evening  curve,  running  parallel  with  the  highest  exacerbation  on  the  ninth  day 
(105. 2°F).  There  were  no  other  pathological  symptoms  present. 

Epicrisis. — A definite  although  shallow  curve  could  be  made  out  in  the  morning 
and  evening  temperatures.  There  were,  however,  no  other  symptoms  present  to 
determine  definitely  the  cause  of  this  disturbance.  It  was  possibly  caused  by  the 
feeding  of  Tribulus  terrestris. 

7.  Lamb  11517,  feeding  with  maturing  Tribulus  terrestris,  commenced  on  the 

7th  March.  On  the  second  and  third  days  the  lamb,  however,  did  not  feed  well. 
The  temperature  records  were  somewhat  erratic,  both  in  the  morning  remissions  and 
in  the  evening  exacerbations.  Days  with  higher  morning  remissions  alternated  with 
days  of  deeper  ones  ; the  former,  on  one  occasion,  reached  103°F,  on  another  102-2°F, 
the  latter,  on  one  occasion,  100-2°F.  Similarly  the  evening  exacerbations  showed 
differences  varying  from  102-8°F  (on  a rainy  day),  to  105-4°F.  The  greatest  dis- 
turbances were  noted  from  the  fifth  to  the  twelfth  day.  There  was,  however,  no 
regularity  in  the  occurrence  of  these  excursions  and  no  definite  curve  could  be 
traced.  No  pathological  symptoms  were  present. 

Epicrisis. — The  disturbance  in  the  temperature  curve  was  of  an  irregular  nature  and 
in  the  absence  of  other  symptoms,  the  cause  of  it  could  not  be  determined,  but 
might  have  been  caused  by  the  feeding  of  Tribulus  terrestris. 

8.  Lamb  11518,  feeding  with  maturing  Tribulus  terrestris,  commenced  on  the 

7th  March,  1917.  During  the  first  two  days  the  lamb  did  not  feed  well.  The 
minimum  morning  temperature  was  recorded  on  the  -fourth  day  (100. 4°F),  from 
which  date  onwards  the  remissions  remained  every  succeeding  day  at  a point  higher 
to  the  previous  one,  until  on  the  eighth  day  the  maximum  morning  record  was 

registered  with  102-4°F.  With  the  exception  of  the  eleventh  day  when  the  record 

was  at  102°F,  and  of  the  thirteenth  and  fifteenth  days,  when  it  was  at  102-6°F,  and 
102-8°F,  the  records  were  at  102-4°F.  The  evening  records  were  the  lowest  on  the 
fourth  day  (rain),  and  these  went  above  104°F  to  reach  105°F,  and  beyond  on  three 
different  dates.  The  curve  thus  gave  one  the  impression  of  a definite  course  more 
pronounced  in  the  morning  than  in  the  evening  records.  No  other  pathological 
symptoms  were  present. 

Epicrisis. — iThe  temperature  was  considered  to  be  a normal  one,  which  was 
characterized  by  high  morning  and  evening  records,  as  otherwise  noted  in  exposed 
sheep.  The  presence  of  a febrile  curve  was  only  apparent ; the  low  initial  records 
during  the  cloudy  and  rainy  days  in  the  beginning  of  the  experiment  were  deceiving, 
the  gradual  rise  was  apparently  a slow  return  to  the  normal  condition. 

9.  Lamb  11519,  feeding  with  mature  Tribulus  teprestris,  was  commenced  on 
the  7th  March.  During  the  first  few  days  the  morning  remissions  descended  daily- 
until  on  the  fifth  day  a minimum  of  101°F  was  reached.  The  previous  night  the 
record  was  likewise  a minimum,  with  103-4°F.  Both  were  rainy  days.  The  sub- 
sequent morning  records  oscillated  between  101-4°F  and  102°F,  and  the  corresponding 
evening  records  likewise  between  103-8°  and  104-6°F,  until  the  fourteenth  day, 
when  the  evening  temperature  was  registered  with  105-2°F,  and  for  the  last  few 
days  oscillated  between  that  and  104-8°F,  whilst  the  morning  temperatures  gradually 
rose  to  reach  103-4°F  during  the  last  two  days.  There  were  no  pathological 
symptoms. 

Epicrisis. — The  temperature  during  the  first  fourteen  days  of  the  experiment  was 
considered  to  be  normal,  although  somewhat  higher  than  generally  expected-  The 
temperature  during  the  last  four  days  represented,  however,  a.  febrile  state,  the- 
cause  of  which  in  the  absence  of  other  symptoms  could  not  be  determined,  but 
might  well  be  due  to  the  feeding  with  Tribulus  terrestris. 

Conclusions. — Feeding  with  mature  'Tribulus  terrestris  was  commenced  on  the- 

7th  March,  1917.  Nine  lambs  were  utilised  for  this  purpose.  Feeding  was  dis- 
continued on  the  25th  March,  the  lambs  thus  received  the  plants  exclusively  for 
eighteen  days.  The  feeding  started  on  the  hottest  day  of  the  week.  In  the  after- 
noon of  the  next  day  it  was  cloudy  and  remained  so  for  the  greater  portion  of  the 
third  and  fourth  days.  Rain  commenced  on  the  third  day  and  continued  on  the 
fourth  day  until  the  morning  of  the  fifth  day,  during  which  time  the  sheep  were- 

eating  nothing  or  very  little,  and  looked  very  poor  and  miserable.  During  the 

sixth,  seventh  and  eighth  days  the  weather  was  bright  and  sunny,  and  the  sheep- 
were  eating  the  plant  again.  In  the  morning  of  these  days  a heavy  dew  was 

present,  that  did  not  disappear  before  9 or  10  a.m.  The  afternoon  of  the  ninth 
day  was  cloudy.  From  this  date  until  the  afternoon  of  the  seventeenth  day  the 
weather  was  bright  with  sunshine  all  day  long,  and  it  was  hot.  With  the  exception 
of  the  first  seven  days  the  weather  could  not,  according  to  previous  experience,  be 
considered  to  be  suitable  for  the  appearance  of  the  disease,  but  was  decidedly  so 
during  the  succeeding  eight  days.  The  plants  fed  were,  however,  no  longer  green 
and  succulent  but  mature,  and  thus  did  not  correspond  to  those  that  produced  the 
disease  previously.  No  definite  cases  of  Geeldikkop  were  noted  amongst  the  nine- 
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sheep,  although  five  of  them  (11259,  12299,  11300,  11517,  11519),  showed  slight  dis- 
turbances in  the  temperature  curve  which,  in  the  absence  of  other  symptoms,  could 
not  definitely  be  explained,  but  was  probably  connected  with  the  feeding  of  Tri- 
bulus.  The  conclusion  was  thus  justified  that  maturing  Tribulus  terrestris  is  not 
toxic,  or  if  so,  only  to  a very  mild  degree,  and  usually  escapes  notice. 


APPENDIX  V. 

Casuistic  of  cases  of  Geeldikkop  contracted  in  the  field. 

1.  Lamb  893(1,  suffering  from  Geeldikkop,  arrived  from  the  farm  Donkerpoort, 
Orange  Free  State,  on  the  24th  December,  1915,  and  was  killed  for  the  purpose  of 
post-mortem. 

Post-mortem  Report. — The  carcass  was  in  fair  condition.  The  visible  mucous 
membranes  were  yellow,  particularly  those  of  the  mouth.  The  tips  of  the  ears  were 
dry,  there  was  also  a ringlike  excoriation  of  the  skin  around  the  eyes.  Mucus  was 
present  in  the  nostrils.  On  skinning  all  parts  appeared  yellow  to  brown-yellow ; 
the  muscles  were  brown.  The  blood  was  well  coagulated.  Mucosa  of  the  trachea 
was  deep  yellow ; there  was  a slight  oedematous  infiltration  of  the  intermuscular 
connective  tissue.  The  lungs  were  slightly  oedematous,  their  colour  was  red  brown- 
yellow.  The  heart  contained  a well  coagulated  clot,  which  was  stained  a yellowish- 
brown  colour.  A few  ecchymoses  were  present.  A little  brownish  stained  liquid 
was  in  the  pericardium.  The  liver  was  friable;  it  broke  to  pieces  when  handled, 
the  colour  was  deep  yellow.  The  gall  bladder  was  enormously  distended  with  deep 
green  bile.  In  the  rumen  were  normal  contents,  likewise  in  the  reticulum  and 
abomasum.  The  omasum  was  empty.  In  some  places  the  blood  vessels  of  the  small 
intestines  were  injected.  The  caecum  was  distended  with  a hard  faecal  ball  which 
was  dry  and  required  some  force  before  breaking.  The  mucosa  was  injected.  The 
urinary  bladder  had  a small  quantity  of  clear  deep  yellow  urine.  The  spleen  was 
slightly  swollen,  the  parenchyma  was  deep  black.  The  adipose  capsule  of  the  kidney 
contained  a fair  amount  of  fat,  the  parenchyma  was  deep  yellow. 

Pathological  Anatomical  Diagnosis. — Icterus  generalis  and  Necrosis  of  the  skin  of 
the  head. 

Epierisis. — This  case  was  a far  advanced  stage  of  Geeldikkop  that  on  post-mortem 
revealed  itself  as  a pronounced  general  icterus. 

2.  A merino  lamb  at  Donkerpoort,  Orange  Free  State,  December,  1915,  about  four 
months  old,  in  fair  condition.  It  had  been  noticed  to  sicken  two  days  previously. 
Its  appearance  was  fairly  bright.  A muco-catarrhal  discharge  was  present  in  the 
eyes  and  the  nostrils.  The  lips  and  gums  were  pink  red.  there  was  no  yellow  dis- 
colouration to  be  noted  in  the  skin  or  in  any  of  the  mucous  membranes.  The  lamb- 
was  killed  and  a post-mortem  was  made  directly  after  slaughter. 

Post  mortem  Examination. — The  mucosa  of  the  mouth,  the  oesophagus  and  trachea, 
as  well  as  the  tongue  and  the  lymph  nodes  of  the  head  were  of  normal  appearance.. 
No  changes  were  noted  in  the  heart,  lungs  or  spleen.  The  liver  showed  a slight 
yellow  discolouration  and  the  gall  bladder  was  half  filled  with  a dark  green  bile. 
The  kidneys  showed  a slight  yellowish  discolouration,  likewise  the  urine.  The 
mucous  membranes  of  the  stomachs  were  normal ; a fair  amount  of  ingesta  was  present. 
The  mucous  membranes  of  the  small  and  large  intestines  did  not  show  any  abnormali- 
ties. No  parasites  were  found. 

• Pathological  Anatomical  Diagnosis. — Icterus  of  liver  and  kidney. 

Epierisis. — In  this  instance  the  lamb  was  in  the  beginning  of  the  disease  and  no- 
indications  of  an  icterus  were  present  during  life.  They  were  however  present  in 
the  liver  and  in  the  kidneys.  The  case  should  illustrate  that  the  liver  is  affected 
early  in  the  disease.  Unfortunately  at  the  time  no  microscopical  examination  was 
made  into  the  histology  of  the  liver. 

3.  Merino  lamb  at  Donkerpoort,  Orange  Free  State,  December,  1915. 

Anamnesis. — A merino  lamb  about  four  months  old.  It  had  been  ill  for  several 

days  and  had  a somewhat  emaciated  appearance.  It  kept  in  the  shade,  was  weak, 
did  not  feed  and  only  moved  with  difficulty.  A muco-catarrhal  discharge  was  noted 
from  the  eyes  and  nose  ; it  was  partly  dry  and  adhering  to  the  eyelids  and  nostrils. 
The  upper  lips  were  thickened,  firm  and  not  pliant.  The  eyelids  were  denuded  of 
hair,  the  sides  of  the  face  were  excoriated,  the  wool  rubbed  off.  'The  ears  were 
shrivelled  up.  The  faeces  consisted  of  hard  pellets.  The  lamb  was  killed  and  a 
post-mortem  examination  was  made  soon  after  slaughter. 

Post-mortem  Examination. — The  mucosa  of  the  gums  and  lips  was  yellow  in  colour. 
Some  maggots  were  present  in  incisions  made  into  the  skin  of  the  head  as  part  of  a 
curative  treatment.  In  the  subcutaneous  tissue  of  the  head  was  a yellowish  effusion. 
The  skin  was  likewise  yellow.  The  serosa  of  the  peritoneal  cavity  was  yellowish. 
Tongue,  submaxillary  lymph  nodes  and  oesophagus  showed  no  abnormalities.  The 
mucosa  of  the  trachea  was  yellowish.  'The  pleura  and  the  lung  tissue  appeared 
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yellowish,  it  was  of  normal  consistence.  The  intima  of  the  lung  vessel  was  yellow. 
No  abnormalities  were  found  in  the  bronchial  and  mediastinal  glands.  The  heart 
showed  no  changes,  the  intima  of  the  aorta  and  the  arteria  pulmonalis  was  yellow. 
The  liver  throughout  was  uniformly  of  saffron-yellow  colour,  the  gall  bladder  dis- 
tended with  green  coloured  bile.  The  kidneys  were  yellow,  on  section  they  appeared 
oedematous.  The  spleen  was  normal.  The  mucous  membranes  of  the  three  first 
stomachs  showed  no  abnormalities,  the  lumen  contained  but  a small  quantity  of  ingesta. 
The  abomasum  was  empty,  no  parasites  were  present.  The  mucosa  of  the  small  and 
large  intestines  was  pale  in  colour  and  no  parasites  were  noted.  The  mucous 
membrane  of  the  urinary  bladder  was  normal,  there  was  some  yellowish  urine 
present. 

Pathological  Anatomical  Diagnosis. — Icterus  generalis. 

Epicrisis. — A far  advanced  stage  of  Geeldikkop  with  the  icterus  well  developed. 

• Sheep  9508,  eight  months  old  arrived  from  the  farm  “Baleary,”  Schoombie.  It 
showed  symptoms  of  Geeldikkop  on  23rd  February  and  was  destroyed  on  the  27th 
February,  1916. 

Post-mortem  Examination  made  on  the  27th  February,  1916.  Condition  fair. 
The  skin  was  icteric.  Mucous  membranes  were  yellow.  A slight  discharge  from 

nostrils  was  present.  The  subcutaneous  tissue  was  icteric.  The  pleural  cavity 

contained  5-c.c.  yellow  fluid.  The  peritoneal  cavity  contained  nothing  unusual. 
The  lymph  nodes  were  icteric.  The  trachea  was  yellowish.  The  lungs  had  a 
normal  appearance  and  consistence.  The  pericardium  contained  5-c.c.  yellow  liquid. 
The  heart  was  normal ; the  intima  of  the  blood  vessels  was  yellowish.  The  liver 
on  section  was  yellowish.  The  spleen  was  normal.  The  adipose  capsule  of  the 
kidneys  was  easily  detached,  the  parenchyma  on  section  was  yellowish  and 

oedematous.  Wire  worms  were  fairly  frequent  in  the  abomasum ; the  mucosa 
showed  nothing  unusual.  The  rumen,  reticulum  and  omasum  showed  nothing  un- 
usual. The  mucosa  of  the  small  and  large  intestines  was  pale.  The  faeces  were 

of  normal  appearance.  The  bladder  contained  yellowish  urine,  the  mucosa  was 
slightly  yellowish.  Brain  and  spinal  cord  showed  nothing  unusual. 

Microscopical  Examination. — Liver  : In  the  septa  of  the  lobules  were  seen  what 

was  interpreted  as  proliferating  bile  ducts,  contrasting  well  in  both  the 

Ha-emotoxylin  and  Sudan  stained  sections  by  their  colour.  In  the  Haemotoxylin 
stained  section  in  the  lobules  irregularly  shaped  patches  were  noted  in  which  the 
liver  cells  were  missing  and  in  the  Sudan  stained  section  these  patches  were  seen 
to  be  occupied  by  bundles  of  wedge  shaped  crystals  not  taking  the  Sudan  stain 
(Tyrosin)  ; they  were  slightly  brownish  tinged  and  glistening.  Kidney  : nothing 

unusual  was  noted.  Heart  : some  sarcosporidia  were  present.  In  the  Sudan 

stained  section  the  fibres  were  very  slightly  dusted  with  small  fat  globules.  Spleen  : 
nothing  unusual  was  noted.  Skin  of  ear  : the  superficial  layer  of  the  epidermis  was 
black  and  homogeneous.  Under  the  epidermis  were  black  granules  extending  into 
the  cutis.  Lungs  : nothing  unusual  was  noted.  Muscle  : a slight  fatty  degenera- 

tion was  noted  in  some  of  the  fibres  of  muscles  taken  from  different  parts  of  the  body. 

Pathological  Anatomical  Diagnosis. — Icterus.  Anaemia.  Regeneration  of  bile 

ducts.  Necrosis  of  liver  cells.  Slight  fatty  degeneration  of  kidney.  Dermatitis 
mortificans.  Fatty  degeneration  of  skeletal  muscles. 

Epicrisis. — The  case  was  one  of  far  advanced  Geeldikkop.  The  presence  of 
crystals  that  correspond  to  the  description  of  Tyrosin  is  indicative  of  a destructive 
process  going  on  in  the  liver  parenchyma  and  the  presence  of  newly  formed  bile  ducts 
was  probably  a response  to  a deficiency  produced  by  this  necrosis. 

5.  Sheep  9509,  a merino  ewe  lamb  from  Baleary,  Schoombie.  Date  of  slaughter, 
29th  February,  1916. 

Post-mortem  Examination.- — The  condition  was  fair.  Rigor  mortis  was  not  pre- 
sent. The  conjunctiva  was  slightly  yellowish.  The  blood,  flesh  and  subcutaneous 
tissue  were  normal.  The  lymph  nodes  were  rather  pale.  The  tongue  showed 
nothing  unusual,  neither  did  the  oesophagus.  The  trachea  was  pale.  Lungs  on 
section  were  rather  pale.  The  heart  was  normal.  There  were  some  depressions  in 
the  surface  of  the  liver.  The  parenchyma  was  yellowish.  Spleen  : 9 x 7 cm. 

On  section  firm.  The  kidney  capsule  was  easily  detached,  on  section  the 
parenchyma  was  slightly  yellowish.  The  rumen,  reticulum  and  omasum  showed 
nothing  unusual ; the  abomasum  contained  a few  wire  worms.  The  mucosa  of  the 
small  and  large  intestines  was  normal. 

Microscopical  Examination. — Liver  : Proliferating  bile  ducts  and  fibroblastic 

bundles  between  them  were  the  conspicuous  feature  in  the  periphery  of  the  lobules. 
They  were  not  however  equally  distributed  in  all  parts  of  the  liver.  At  places 
there  was  an  increase  of  leucocytes  between  the  liver  cell  rows  in  the  lobules  and  of 
round  cells  in  the  septa.  The  increase  of  bile  ducts  in  some  places  was  considerable 
and  at  some  places  a distinct  increase  of  fibrillar  tissue  was  visible  between  these 
bile  ducts  and  accompanying  them.  Sudan  stained  sections  only  showed  insignificant 
granules  in  the  central  cells  and  sometimes  also  in  the  cells  along  the  periphery  of  a 
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lobule.  Kidney  : nothing  unusual  was  noted.  Heart  : rare  sarcosporidia  were  pre- 
sent. Only  occasionally  a very  slight  dusted  appearance  of  muscle  fibres  with  very 
fine  fat  globules  was  noted.  Spleen  : The  germinative  centres  in  the  lymph  follicles 
were  conspicuously  large  and  the  follicles  appeared  of  unusual  size.  Some  pigment 
was  present  in  the  pulp.  Lymph  glands  : the  follicles  appeared  unusually  large 

and  the  sinuses  were  wide.  Lung  : nothing  unusual  was  noted.  Muscles  taken 

from  several  regions  of  the  body  showed  fat  in  some  fibres. 

Pathological  Anatomical  Diagnosis. — Slight  icterus  of  the  liver  and  kidney.  Re- 
generation of  bile  ducts.  Interstitial  hepatitis.  Slight  fatty  degeneration  of  liver 
cells.  Very  slight  fatty  degeneration  of  tubuli  contorti.  Fatty  degeneration  of 
muscles. 

Epicrisis. — This  sheep  was  killed  at  a time  when  the  symptoms  of  a general  icterus 
were  not  yet  present  but  an  icterus  of  the  liver  and  of  the  kidneys.  It  is  of  parti- 
cular interest  that  the  lesions  of  a.  parenchymatous  hepatitis  were  present. 

6.  9652  Merino  Wanganella  ram,  6 tooth.  It  was  first  noticed  ill  on  the  23rd 
March,  1916.  It  was  one  of  a lot  of  Stud  Rams  amongst  which  an  odd  case  of 
•Geeldikkop  had  occurred  during  that  Geeldikkop  season.  It  was  taken  out  of  the 
flock  when  noticed  ill  and  kept  in  a shed.  The  symptoms  noted  were  swellings  of 
the  tips  of  the  nostrils  and  of  the  skin  of  the  face.  It  was  despatched  to  the 
Laboratory  on  the  28th  March,  1916,  where  it  arrived  on  the  30th  March,  1916.  2nd 
April,  1916,  Status  presens  : At  9 a.m.  the  temperature  of  the  rectum  was  103. 6°F. 
The  skin  was  yellowish ; the  tips  of  the  ears,  the  skin  of  the  face  and  of  the 
nostrils  and  lips  was  hard  and  peeling,  the  eyelids  were  swollen,  these  places  were 
denuded  of  wool.  The  visible  mucous  membranes  were  icteric.  The  animal  did 
not  feed  well  and  the  faeces  were  apparently  normal.  The  lesions  of  a 
•conjunctivitis  were  present  with  an  ulceration  of  the  cornea  of  both  eyes.  The 
animal  was  weak  and  frequently  fell  when  made  to  move.  The  microscopical 
examination  of  the  blood  showed  a marked  anisocytosis.  The  animal  was  killed  on 
the  3rd  April,  19.16. 

Post-mortem  Report. — Condition  fair.  'The  skin  of  the  face,  of  the  lips  and  of  the 
nostrils  was  hard  and  cracked.  The  visible  mucous  membranes  were  yellowish.  The 
subcutaneous  and  the  intermuscular  tissue  were  yellow.  The  serosa  of  the  pleural 
and  peritoneal  cavities  was  yellow.  The  lymph  nodes  were  icteric.  The  bronchial 
and  mediastinal  lymph  nodes  were  slightly  pigmented.  The  tongue  was  yellow. 
The  mucosa  of  the  trachea  was  yellow,  also  that  of  the  larynx  and  pharynx.  The  lungs 
were  partly  shrunken,  the  consistence  was  normal.  The  pericardium  contained  5-c.c. 
icteric  fluid.  The  fat  in  the  epicardium  was  yellowish.  The  endocardium  was 
normal.  The  gall  bladder  was  much  distended  with  dark  green  bile.  The  liver 
(15  x 5^-cm.)  was  yellowish  throughout,  the  consistence  was  fairly  firm.  The 
* spleen  measurements  were  9 x 7 cm,  the  pulp  was  firm,  the  trabeculae  were  distinct. 
Kidneys  : the  capsule  was  easily  detached,  the  parenchyma  on  section  was 
oedematous  and  yellow,  there  was  a blackish  zone  between  cortex  and  medulla.  The 
rumen,  reticulum  and  omasum  were  normal.  In  the  abomasum  were  a few  wire 
worms,  its  mucosa  was  pale.  The  mucosa  of  the  intestines  was  yellowish.  In  the 
large  intestines  the  contents  had  formed  into  large  balls,  fairly  firm  in  consistence  ; 
the  mucosa  was  yellowish  ; oesophagostomum  columbianum  were  present.  The  urine 
was  very  yellow.  Ulceration  of  both  cornea  was  present. 

Microscopical  Examination. — Liver  : faggots  of  crystals  were  seen  in  the  old  and 
also  in  the  lumens  of  what  must  be  considered  to  be  the  newly  formed  bile  ducts, 
which  were  conspicuous  by  the  pale  stained  large  cells.  They  were  also  seen  in 
cells  resembling  giant  cells,  which  most  probably  were  budding  bile  ducts.  In  one 
or  two  places  collections  of  round  cells  were  present,  detached  transparent  liver  cells 
were  also  noted.  Scharlach  stain  showed  a good  deal  of  fatty  degeneration  in  the 
liver  cells  around  the  central  veins  and  elsewhere.  Some  of  the  fat  globules  were 
very  large  and  only  their  periphery  showed  the  stain.  Greenish  pigment  was  pre- 
sent. Kidney  : a good  number  of  tubuli  contorti  showed  brown  pigment  and  also 

fat,  sometimes  both  in  the  same  tubule.  Heart  : a good  number  of  sarcosporidia 
were  present.  No  fatty  degeneration  was  noted.  Spleen  : some  pigment  was  pre- 
sent in  the  pulp.  Ear  skin  : separation  of  the  epidermis  was  noted  with  a second 

epidermis  below.  On  another  place  the  epidermis  was  deficient  and  the  cutis  shoved 
infiltration  with  leucocytes  and  on  a third  place  there  was  connective  tissue  forma- 
tion and  round  cell  infiltration.  The  muscles  taken  from  various  parts  of  the  body 
showed  sarcosporidia  and  a few  fibres  with  fat  granules. 

Pathological  Anatomical  Diagnosis. — Icterus.  Anaemia.  Regeneration  of  bile 
ducts.  Necrosis  of  liver  cells.  Tyrosin.  Fatty  degeneration  of  liver,  of  kidneys 
and  muscles.  Dermatitis  mortificans.  Pigment  in  kidney.  Keratitis  ulcerosa. 

Epicrisis. — The  liver  lesions  can  be  interpreted  as  those  of  a parenchymatous 
hepatitis  and  the  kidney  was  excreting  bile  pigment. 

7.  Sheep  9500,  merino  ewe,  aged.  Arrived  at  the  Laboratory  on  the  26th  February, 
1916,  from  Schoombie,  Cape  Province.  Killed  on  3rd  March  (in  extremis). 
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Post-mortem  lieport. — The  condition  was  poor.  Rigor  mortis  was  not  yet  present. 
Mucosa  of  nasal  cavities  was  yellowish.  The  ears  were  not  swollen  and  were  normal 
in  appearance.  The  visible  mucous  membranes  were  yellow,  the  eyes  sunken.  A 
slight  discharge  was  present  between  the  eyelids.  After  removal  of  skin  all  tissues 
were  icteric.  The  pleura  was  yellowish.  The  serosa  of  the  peritoneal  cavity  was 
yellow.  The  lymph  nodes  were  icteric.  The  tongue  muscles  were  yellow. 
Mucosa  of  trachea  and  larynx  were  yellow.  The  lungs  were  partly 
shrunken ; a few  superficial  reddish  areas  were  in  the  pleura.  A cyst  with  caseous 
contents  was  found  in  the  left  lung.  The  parenchyma  was  normal.  Coagulated 
blood  was  present  in  the  heart  ventricles.  The  epicardium  was  yellow  at  the  base. 
The  endocardium  was  normal  : the  myocardium  was  pale.  The  intima  of  the  vessels 
was  yellow.  The  liver  on  section  was  saffron  coloured.  The  gall  bladder  (15  x 
9 cm)  was  distended  with  bile.  Spleen  10  x cm.  The  pulp  was  firm,  the 

trabeculae  were  distinct.  The  kidney  capsule  was  easily  detached  ; on  section  the 
parenchyma  was  yellowish.  The  rumen,  reticulum  and  abomasum  showed  nothing 
unusual.  In  the  omasum  were  fluid  contents,  the  mucosa  was  pale.  The  mucosa  of 
the  small  intestines  showed  nothing  unusual.  The  large  intestines  contained  some 
ingesta,  the  mucosa  was  normal.  The  bladder  contained  yellow  urine.  The  brain 
was  normal. 

Microscopical  Examination. — Liver  : In  the  periphery  of  the  lobules  were  seen  cells 
contrasting  distinctly  in  colour  with  the  liver  cells.  They  were  pale  and  grey  with 
a light  coloured  vesicular  nucleus  that  contained  but  little  chromatine.  These  cells 
were  in  small  groups  in  places ; they  were  distinctly  arranged  i,n  columns  around  a 
lumen  ; in  other  places  they  were  apparently  without  any'  definite  arrangement  and 
were  loosely  grouped  together.  They  were  situated  alongside  the  periphery  and 
penetrated  in  some  places  into  the  lobule,  where  they  were  mixed  with  normal  liver 
cells.  Between  these  cells,  in  some  places,  parallel  bundles  of  fibroblasts  were  seen. 

In  other  places  were  fusiform  clefts,  as  if  a substance  had  fallen  out;  in  addition 
wedge  shaped  spaces  were  seen  in  this  zone.  There  were  also  cells  present 

resembling  somewhat  giant  cells  with  nuclei  taking  the  stain  rather  deeply.  In  the 
Sudan  stained  section  bundles  of  crystals  could  be  seen.  They  were  glistening 
but  did  not  take  the  stain  or  only  slightly,  the  bundles  formed  clusters  (Tyrosin). 

Fat  was  found  in  the  cells  along  the  central  veins.  There  was  also  pigment  present 

in  some  of  the  liver  cells.  Kidney  : In  the  tubuli  recti  of  the  cortex  the  epithelial 
lining  was  seen  to  contain  a brown  pigment.  It  was  also  present  in  some  of  the 
tubuli  contorti.  Here  some  of  the  epithelial  cells  were  desquamated  and  these  were- 
crammed  full  with  the  brownish  granules.  There  was  a good  bit  of  fatty  degenera- 
tion present,  both  in  tubuli  recti  and  contorti  and  the  fat  granules  were  fairly  large. 
Pigment  and  fat  were  present  in  the  same  cells.  Heart  : Sarcosporidia  in  Purkinje’s 
fibres  and  also  in  the  muscle  fibre.  No  fatty  degeneration  was  noted.  Suprarenal  * 
glands  : Very  little  fat  was  seen  in  the  cells  of  the  cortex.  Spleen  : There  was  a 
fair  amount  of  brownish  pigment  present  in  the  pulp  of  the  spleen.  Skin  (ear)  : 
The  hair  was  absent,  the  superficial  layer  of  the  epidermis  was  homogeneous,  the 

cutis  showed  no  abnormalities.  Muscle  : A number  of  sarcosporidia  were  present. 
There  were  no  changes  in  the  fibres.  A good  amount  of  intermuscular  fat  was  present. 

Pathological  Anatomical  Diagnosis. — Icterus  generalis.  Regeneration  of  bile  ducts. 
Necrosis  of  liver  cells  and  of  bile  ducts.  Fatty  degeneration.  Pigmentation  and 
fatty  degeneration  of  the  tubuli  contorti. 

Epicrisis. — The  case  was  one  of  Geeldikkop  in  which  the  lesions  in  the  ears  had 
apparently  not  formed.  The  general  icterus  was  well  developed.  The  lesions  in  the 
liver  were  those  of  a degeneration  and  regeneration  with  but  little  or  no  emigration 
and  may  still  be  interpreted  as  a parenchymatous  hepatitis.  The  excretion  of  bile 
pigment  in  the  kidney  was  evident  and  was  probably  responsible  for  the  necrosis  and 
desquamation  of  the  epithelial  cells. 

8.  .4  merino  sheep  at  Bergrivier,  Fauresmith,  Orange  Free  State,  died  of  Geeldik- 
kop on  the  22nd  January,  i916. 

Microscopical  Examination . — There  was  a considerable  cellular  infiltration  in  the 
septa  of  the  liver;  the  cells  were  closely  crammed.  Occasionally  a liver  cell  con- 
tained light  brown  pigment.  In  the  tract  of  the  central  vein  some  of  the  cells  were 
slightly  dusted  with  pigment  and  occasionally  a cell  was  seen  in  which  the 
cytoplasma  was  completely  occupied  by  it ; by  the  shape  of  the  nucleus  they  appeared 
to  be  endothelial  cells.  There  was  no  fat  present.  Kidney  : In  some  of  the  tubuli 
contorti  the  epithelial  cells  contained  a similar  pigment,  the  granules  seemed,  how- 
ever, to  be  coarser  and  were  also  brownish  yellow. 

Pathological  Anatomical  Diagnosis. — Pigmentation  of  the  liver  and  kidney. 

Epicrisis. — The  lesions  in  the  liver  indicated  the  presence  of  an  interlobular 
hepatitis.  The  kidney  was  excreting  pigment  that  was  also  contained  in  the  liver 
and  must  have  been  bile. 

9.  .4  merino  sheep  at  Bergrivier.  Died  of  Geeldikkop  on  the  22nd  January,  1918- 


Microscopical  Examination. — Liver:  A very  moderate  amount  of  fat  granules  was 
present  in  the’  cells  bordering  the  central  vein,  also  of  fat  globules,  in  the  cells  of 
larger  and  middle  sized  bile  ducts.  In  some  places  proliferation  of  bile  ducts  was 
noted.  Kidney  : Fatty  globules  in  the  tubuli  recti  of  the  cortex  and  also  in  the 
tubuli  contorti  under  the  capsule.  Heart  : Sarcosporidia  were  frequent.  A fine 
dusted  appearance  of  the  fibres  was  noted  in  the  Scharlach  stained  section,  in  places 
diffuse,  but  with  distinct  granules. 

Pathological  Anatomical  Diagnosis. — Regeneration  of  bile  ducts.  Slight  fatty 
degeneration  of  liver  and  kidneys  and  of  heart  muscle. 

Epi crisis. — 'The  presence  of  degenerative  and  regenerative  abscesses  can  be  inter- 
preted as  part  of  a parenchymatous  hepatitis. 

10.  .4  merino  sheep  that  died  of  Geeldikkop  on  the  22nd  January,  1918. 

Microscopical  Examination. — Liver  : A slightly  increased  proliferation  of  bile  ducts 

was  noted  in  some  septa,  also  a slightly  increased  number  of  round  cells  in  such 
places  and  of  fibroblasts.  At  one  place  the  bile  ducts  formed  a large  cluster  almost 
like  an  adenoma.  Occasionally  a liver  cell  was  pigmented,  a brownish  pigment  in 
fine  granules  filling  the  cytoplasma.  A considerable  number  of  liver  cells  showed 
fat  globules  in  the  Sudan  stained  section.  Kidney  : Brownish  granular  pigment 
was  present  in  some  of  the  tubuli  contorti,  both  in  the  epithelial  lining  and  filling 
the  lumen.  There  was  very  little  fatty  degeneration  present.  Spleen  : Very  little 
blood  was  present  in  the  spleen. 

.Pathological  Anatomical  Diagnosis. — Regeneration  of  bile  ducts  and  fatty  degenera- 
tion. Bile  pigment  in  liver  and  kidney. 

Epicrisis. — The  process  in  the  liver  can  be  considered  to  be  that  of  a parenchy- 
matous hepatitis ; all  three  phenomena,  degeneration,  regeneration  and  emigration 
being  present. 

11.  .1  merino  sheep  that  died  of  Geeldikkop  at  Bergrivier,  Orange  Free  State. 

Microscopical  Examination. — Liver  : There  was  a very  slight  fatty  degeneration  of 

the  liver  cells  present,  showing  scanty  dustlike  granules  in  the  Scharlach  stained 
section.  There  was  also  a bile  duct  proliferation  in  some  of  the  septa.,  limited  to 
the  immediate  neighbourhood  of  a septum.  Within  the  larger  cells  lobules  were 
found  with  a brownish  protoplasma  containing  several  nuclei.  Kidney  : Pigment 
and  fat  present  in  some  of  the  tubuli  contorti.  Tongue  : Nothing  unusual. 

Suprarenal  gland  : The  cortex  was  poor  in  fat.  Lips  : Only  the  deepest  layer  of 
the  dermis  was  left  on  some  parts  where  it  was  covered  with  a homogeneous  necrotic 
substance.  In  the  septum  nasi  was  a slight  round  cell  infiltration,  particularly 
around  the  mucous  glands. 

Pathological  Anatomical  Diagnosis. — Slight  fatty  degeneration  of  the  liver  cells; 
regeneration  of  bile  ducts.  Pigment  in  liver  and  kidney.  Dermatitis  mortificans. 

Epicrisis. — Although  not  well  pronounced  the  lesions  may  be  interpreted  as  those 
of  a.  parenchymatous  hepatitis. 

12.  .4  merino  sheep  that  died  of  Geeldikkop  at  Bergrivier.  Orange  Free  State. 

Microscopical  Examination. — Liver  : Only  in  a few  places  was  a slight  proliferation 

of  bile  ducts  discernible.  There  was  no  fatty  degeneration.  Some  pigment  was  pre- 
sent in  the  cells  surrounding  the  central  veins.  Heart  : Rare  Sarcosporidia  were 
noted.  A portion  of  the  section  stained  with  Scharlach  showed  a fine  dusty 
appearance  caused  by  fat  globules.  In  one  section  there  was  a.  focus  consisting  of  a 
pink  necrotic  centre,  surrounded  by  round  cells  and  fibroblastic  tissue.  Lips  : The 
dermis  was  thickened  and  covered  with  a necrotic  layer  in  which  detritus  of  nuclei 
could  be  seen  which  was  arranged  in  layers  running  horizontally  with  the  surface. 
There  was  a round  cell  infiltration  in  the  corpus  papillare  and  between  the  hair 
follicles  in  some  places.  The  nuclei  underwent  pycnosis  and  thus  formed  black 
patches.  Lungs  : The  section  had  a patchy  appearance,  due  to  the  filling  of  some  of 
the  alveoli  or  groups  of  alveoli  with  blood. 

Pafhological  Anatomical  Diagnosis. — Regeneration  of  bile  ducts  and  pigment  in 
liver.  Myocarditis  fibroblastica  and  necrosis.  Dermatitis  mortificans.  Haemorrhage 
into  lungs. 

Epicrisis. — Although  not  well  pronounced  the  process  in  the  liver  may  be  inter- 
preted as  that  of  a parenchymatous  hepatitis. 

13.  .4  merino  sheep  that  died  of  Geeldikkop  at  Bergrivier,  Orange  Free  State. 

Microscopical  Examination. — Liver  : In  a few  places  a proliferation  of  bile  ducts 

was  present  to  a very  slight  degree.  No  fatty  degeneration  was  noted.  Kidney: 
In  some  of  the  tubuli  contorti  the  epithelial  lining  showed  brownish  pigment,  some- 
times resembling  the  colour  of  rust  and  in  the  tubuli  recti  nearest  the  surface  were1 
patches,  in  which  the  epithelial  cells  were  filled  with  fat  globules  (Scharlach  stain). 
Heart  : The  Scharlach  stain  caused  a fine  dusty  appearance  with  fat  granules  in  the1 
greater  number  of  fibres.  In  places,  the  section  had  a patchy  appearance,  due  to 
the  presence  of  this  fatty  degeneration,  stained  red  by  the  Scharlach.  Spleen  : 
Nothing  unusual.  Suprarenal  gland  : The  Scharlach  stain  gave  a patchy  appear- 

ance to  the  cortex,  outside  these  fatty  patches  only  a few  cells  showed  fat  globules. 
Lymph  gland  : There  were  some  fine  fat  granules  present  in  the  cells  of  the  sinuses. 
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In  one  of  the  glands  it  was  much  pronounced,  so  that  the  red  staining  of  Scharlach 
contrasted  distinctly  with  the  blue  coloured  lymphocytes.  Cerebellum  : Nothing 
unusual. 

Pathological  Anatomical  Diagnosis. — Pigment  and  fatty  degeneration  of  kidney. 
Regeneration  of  bile  ducts. 

Epicrisis. — ’The  liver  lesions  were  interpreted  as  a parenchymatous  hepatitis.  The 
kidney  was  excreting  bile  pigment. 

14.  A merino  sheep  that  died  of  Geeldikkop  at  Bergrivier,  Orange  Free  State. 

Microscopical  Examination. — Liver  : Some  of  the  septa  were  thickened  and  this  was 

due  to  the  presence  of  proliferating  bile  ducts  and  fibroblastic  tissue.  In  a larger 
septum  was  a fairly  large  cluster  of  round  cells.  In  the  Haemotoxylin  stained  sec- 
tion, irregularly  distributed  spaces  were  seen  in  which  the  liver  cells  were  missing; 
they  were  generally  round  but  of  irregular  contour.  In  the  Scharlach 

stained  section,  they  showed  diffuse  pinkish  staining  and  in  it,  or  better 
in  its  periphery  and  not  stained,  were  faggot-like  arrangements  of  sticks  of 
crystals  (tyrosin).  All  the  liver  cells  showed  the  presence  of  fat  globules  in  the 
Sudan  stained  section  and  they  were  also  present  in  some  of  the  smaller  bile  ducts. 
Kidney  : There  were  some  patches  of  tubuli  contorti  under  the  capsule  which  showed 
fat  globules  in  the  epithelial  lining  and  a few  lower  down  in  the  cortex.  Heart  : 
Sareosporidia  were  seen  in  Purkinje’s  fibres.  There  was  some  pigment  at  the  poles 
of  the  muscular  nuclei.  Spleen  : A considerable  amount  of  pigment  was  present. 
Lungs  : The  alveoli  were  plugged  with  desquamated  epithelial  cells  and  in  many 
parts  with  polymorphonuclear's,  the  latter  taking  the  stain  deeper  than  the  former 
and  thus  contrasting  distinctly.  Plugs  of  polymorphocytes  were  also  present  in  the 
bronchi.  The  Scharlach  stain  showed  that  many  of  the  epithelial  cells  underwent 
fatty  degeneration. 

Pathological  Anatomical  Diagnosis. — Regeneration  of  bile  ducts.  Cellular  infiltra 
tion.  Necrosis  of  liver  cells.  Fatty  degeneration.  Kidney  : fatty  degeneration. 
Broncho-pneumonia. 

Epicrisis. — All  the  lesions  that  characterise  the  presence  of  an  inflammation  were 
present  in  the  liver.  The  process  can  thus  be  called  that  of  a hepatitis  parenchv- 
matosa. 

15.  A merino  sheep  that  died  of  Geeldikkop  at  Bergrivier,  Orange  Free  State. 

Microscopical  Examination. — Liver  : In  the  liver  cell  rows  of  the  Haemotoxylin- 

Eosin  stained  section  individual  cells  appeared  detached  from  the  rest.  They  were 
either'  smaller  or  larger,  their  protoplasma  was  much  paler,  sometimes  they  had  a 
shrunken  appearance,  sometimes  swollen.  They  contrasted  distinctly  from  the 
surrounding  ones.  The  Scharlach  stain  left  these  cells  unstained  and  they  ^o 
became  even  more  transparent.  Around  the  central  veins  the  liver  cells  showed  fine 
fat  granules.  The  clear  cells  were  more  frequent  in  some  lobules  than  in  others. 
Kidney  : Nothing  unusual  was  noted.  Lymph  nodes  : Scharlach  stain  showed  the 
presence  of  much  fat  in  the  cells  of  the  sinuses.  In  a second  lymph  gland  there 
was  a certain  amount  of  pigment  in  these  cells.  It  contained  less  fat  than  the 

former.  In  a third  section  the  fat  was  again  plentiful.  Spleen  : Nothing  unusual 
was  found. 

Pathological  Anatomical  Diagnosis. — Necrosis  of  liver  cells.  Fatty  degeneration 
of  lymph  glands. 

Epicrisis. — The  process  in  the  liver  was  that  of  a cellular  necrosis  and  not  yet  as 
far  advanced  as  to  be  called  a hepatitis  parenchymatosa. 

16.  A merino  sheep  that  died  of  Geeldikkop  at  Bergrivier,  Orange  Free  State. 

Microscopical  Examination. — Liver  : Increased  bile  duct  formation  could  be 

recognised.  The  Scharlach  stain  caused  a fine  dusty  appearance  with  fat  granules 
of  the  greater  number  of  liver  cells.  Bundles  of  crystals  were  seen  in  the  Haemo- 
toxylin-Eosin  stained  section.  Patches  of  transparent  liver  cells  were  embracing 

one  or  a number  of  liver  cells.  There  were  also  isolated  detached  cells,  contrasting 
in  lighter  stain  with  the  rest  and  some  disturbance  was  so  caused  in  the  regularity 
of  the  radiating  liver  picture.  Occasionally  also  darker  stained  cells  with  a deeply 
stained  nucleus  or  cells  with  several  nuclei  were  seen.  Kidney  : In  some  of  the 
tubuli  contorti  granular  brownish  pigment  was  seen  in  the  epithelial  lining,  in  some 
tubules  it  was  filling  the  lumen.  It  was  rust-brown,  in  somei  places  almost  bright 
brown.  There  were  quite  a number  of  patches  of  fatty  degeneration  under  the 
capsule,  usually  in  the  continuation  of  the  tubuli  recti  and  fat  was  also  present  in 
some  tubuli  recti.  Spleen  : Nothing  unusual  was  noted.  Muscle  : Much 

normal  fat  was  between  the  fibres,  none  in  the  fibres.  Lymph  glands  : 

In  the  medullary  portion  the  reticular  network  was  conspicuously  distinct.  It  was 
full  of  fat,  the  cells  containing  fat,  bordering  the  medulla.  In  other  portions  fat 
was  present  in  the  superficial  sinuses. 

Pathological  Anatomical  Diagnosis. — Regeneration  of  bile  ducts ; fatty  degenera- 
tion of  liver  cells.  Necrosis  of  liver  cells.  Bile  pigment  in  kidneys  and  fatty 

degeneration  of  tubuli  recti.  Fatty  degeneration  of  lymph  glands. 

Epicrisis.  The  piocess  in  the  liver  may  be  called  a parenchymatous  hepatitis. 
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EXPLANATION  OF  ILLUSTRATIONS. 

Fig.  1. — Sheep  11267  (7.3.17).  The  sheep  to  the  left  shows  symptoms  of  Geel- 
dikkop  in  the  head  ; the  one  to  the  right  is  normal. 

Fig.  2. — Sheep  11279  (3.3.17,  9 a.m.).  Note  the  peculiar  raising  of  the  head, 
which  is  sometimes  a very  early  symptom  of  Geeldikkop. 

Fig.  3. — Sheep  11279.  Geeldikkop  fully  developed  ; swollen  lips,  cheek  and  ears. 

Fig.  4. — Liver  : Necrosis  of  individual  liver  cells. 

Fig.  5. — Liver  : Proliferating  bile  ducts  and  fibroblastic  tissue  of  the  interlobular 
septa. 

Fig.  6. — Liver  : Tyrosin  crystals. 

Fig.  7. — Tribulus  terrestris,  L.,  March,  1917. 

Fig.  8. — Geeldikkop  veld  ; Bergrivier,  Orange  Free  State,  Karroo  region. 

Fig.  9. — Geeldikkop  veld  on  22nd  February,  1917.  Tribulus  terrestris,  L.,  is  pre- 
dominating; Bergrivier,  Orange  Free  State.  (Compare  fig.  10.) 

Fig.  10. — Geeldikkop  veld  : 22nd  March.  1917.  Sweetgrass  and  Karroobush  pre- 
dominating; Bergrivier,  Orange  Free  State.  (Compare  fig,  9.) 

Fig.  11. — Geeldikkop  veld;  March,  1917.  Karroobush  (Pentzia  globosa,  Less). 

Fig  12. — Temperature  curve  of  sheep  11271.  fed  on  Tribulus  terrestris  since  20th 
February,  1917.  Temperature  record  taken  since  1st  M"arch,  1917.  To 
illustrate  the  daily  remission  in  a sheep  exposed  daily  to  atmospheric 
conditions.  Note  the  deep  remissions  on  the  11th  and  12th  March,  1917, 
subsequent  to  rain. 

Fig.  13. — Temperature  curve  of  Sheep  11264.  Died  of  Geeldikkop.  Fed  on  Tribulus 
terrestris,  L.,  since  20th  February,  1917.  Temperature  recorded  since 

1st  March,  1917. 

Fig.  14. — Temperature  curve  of  Sheep  11279.  Died  of  Geeldikkop.  Fed  on  Tribulus 
terrestris,  L.,  since  20th  February,  1917.  Temperature  recorded  since 

1st  March,  1917. 

Fig.  15. — Temperature  curve  of  Sheep  11260.  Died  of  Geeldikkop.  Fed  on  Tribulus 
terrestris.  L.,  since  20th  February,  1917.  Temperature  recorded  since 

1st  March,  1917. 
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Jagziekte  in  Horses. 

( Crotal  arias  is  eqiforum) . 

By  Sir  Arnold  Tiieiler,  K.C.M.G.  ( Director  of  Veterinary 
Research). 

This  disease  has  been  observed  in  horses  and  mules  in  certain 
regions  of  Natal.  It  shows  itself  as  an  acute  polvpnoea  and  subse- 
quent dyspnoea.  The  main  lesions  are  the  destruction  of  the  respira- 
tory epithelium,  leading  to  a vicarious  emphysema,  to  granulation 
tissue  and  regeneration  of  bronchioli.  The  homes  of  Jagziekte 
are  the  regions  in  which  the  plant  Crotalaria  dura  grows  fairly  ex- 
tensively. Of  course  this  fact  was  not  realized  before  experiments 
had  proved  the  connection  between  the  two.  Subsequently  it  was 
found  that  the  distribution  of  the  two  tallied.  These  localities  are 
limited  to  the  Noodsberg  and  adjacent  regions.  Previous  to  the 
systematic  investigation  of  the  disease  it  only  came  to  the  notice  of 
the  writer  on  two  occasions.  The  first  time,  shortly  after  the  conclu- 
sion of  the  South  African  war,  when  a mule  obtained  from  the  Re- 
patriation Department  developed  it  after  its  arrival  at  the  Daspoort 
Laboratories  stable.  The  disease  was  recognized  as  the  one  now 
described.  Subsequently  a lung  was  sent  in  by  the  Government 
Veterinary  Officer  of  Middleburg,  Transvaal,  the  changes  in  which 
resembled  in  every  respect  those  found  in  the  first  mule ; the  clinical 
history  given  by  that  officer  tallied  also  with  the  observations  recorded 
from  the  Laboratory  mule.  Later  the  Senior  Veterinary  Officer  of 
Natal  drew  my  attention  to  the  existence  of  a disease  “ Jagziekte  ” 
in  the  regions  mentioned.  The  description  tallied  with  that  seen  in 
the  mules  mentioned  and  the  name  “ Jagziekte  ” was  adopted.  An 
opportunity  to  investigate  it  presented  itself  after  the  Union  of  South 
Africa  had  been  established  and  the  Province  of  Natal  was  drawn 
within  the  sphere  of  activity  of  the  writer.  The  preliminary  examina- 
tions and  experiments  in  Allerton  were  carried  out  by  D.  T.  Mitchell, 
I).  Kehoe  and  E.  M.  Robinson,  Veterinary  Research  Officers. 

Etiology. — Jagziekte  was  at  first  considered  bv  us  to  be  an 
infectious  disease,  mainly  on  account  of  the  typical  pathological 
lesions  found  in  the  lungs  and  particularly  on  account  of  a definite 
fever  in  its  course.  Accordingly  experiments  were  undertaken  to 
ascertain  whether  horses  placed  in  direct  contact  by  stabling  sick  and 
healthy  ones  together  would  be  succeeded  bv  an  outbreak  in  the  latter. 
Furthermore  experiments  were  devised  to  obtain  a transmission  of 
the  disease  by  means  of  injection  of  blood  and  emulsified  tissue  of  sick 
animals. 

A. — Contact  Experiments. 

These  were  carried  out  in  Allerton. 

(1)  Horse  73,  suffering  from  Jagziekte,  which  had  arrived  from 
Noodsberg  on  the  15th  November,  1915,  was  placed  in  contact  with 
horse  17  for  one  day,  viz.  : on  the  16th  November,  1915.  Horse  73 
was  destroyed  on  the  17th  November,  1915.  No  outbreak  of  Jagziekte 
occurred  in  horse  17  subsequent  to  the  contact. 
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(2)  Horse  74,  which  had  arrived  from  “ Fawn  Leas  ” on  the  7th 
December,  1915,  was  placed  in  contact  with  horse  56  for  a period  of 
fifteen  days.  Horse  74  died  on  the  25th  December,  1915.  No  out- 
break of  Jagziekte  occurred  in  horse  56,  which  was  later  utilised  for  a 
further  contact  experiment. 

(3)  Mule  121  which  had  arrived  on  the  20th  May,  1916,  from  Ixopo 
suffering  from  Jagziekte,  was  placed  in  contact  with  horse  56  for  a 
period  of  fourteen  days.  Mule  121  was  destroyed  on  the  8th  June, 
1916.  No  outbreak  of  Jagziekte  occurred  in  horse  56  subsequent  to 
the  contact. 

Conclusion. — The  horses  placed  in  close  contact  with  animals 
suffering  from  Jagziekte  did  not  contract  the  disease. 

B. — Injection  of  Blood  from  a Sick  into  a Healthy  Equine. 

(1)  Mule  No.  3 received  on  the  16th  November,  1915,  an  intra- 
jugular injection  of  40. cc  and  a subcutaneous  one  of  30. cc  blood  from 
horse  73. 

(2)  Horse  47  received  on  the  16th  November,  1915,  a transfusion 
of  3 litres  of  fresh  blood  from  horse  73.  This  horse  died  of  shock  due 
to  the  transfusion. 

(3)  Horse  10  received  on  the  29th  December,  1914,  an  intrajugular 
injection  of  100. cc  fresh  blood  from  horse  62,  which  had  arrived  from 
“ Seven  Oaks  ” on  the  same  date  and  died  the  same  night. 

(4)  Horse  47  received  on  the  29th  December,  1914,  an  intrajugular 
injection  of  100. cc  fresh  blood  from  horse  62. 

(5)  Horse  63  received  a transfusion  of  3 litres  of  blood  from  horse 
74  on  the  21st  December,  1915. 

(6)  Horse  56  received  an  intrajugular  injection  on  the  8tli  June, 
1916,  of  400. cc  blood  from  mule  121,  viz.,  fourteen  days  after  it  had 
been  in  contact  with  this  mule. 

Conclusion. — The  injection  and  transfusion  of  fresh  blood  of  sick 
animals  did  not  convey  the  disease  into  healthy  animals.  One  horse 
as  a result  of  infusion  died  of  shock,  which  must  be  connected  with 
the  transfusion  as  such,  and  not  with  the  disease. 

C. — Injection  of  Emulsions  of  Organs. 

(1)  Emulsion  of  liver,  lymph  glands,  lung  and  spleen.  Horse  No. 
13,  on  30th  December,  1914,  was  injected  subcutaneously  with  50. cc 
organ  emulsion  of  horse  62.  The  latter  had  arrived  on  the  29th 
December,  1914,  from  Seven  Oaks  suffering  from  Jagziekte. 

(2)  Horse  No.  50,  30th  December,  1914,  injected  subcutaneously 
with  75. cc  of  the  same  emulsion. 

(3)  Horse  No.  18,  on  the  17th  November,  1915,  injected  intra- 
venously with  20. cc  emulsion  of  lungs  and  glands  from  horse  73. 

(4)  Horse  17  on  17th  November,  1915,  injected  subcutaneously 
with  15. cc  emulsion  (lung  and  glands),  of  horse  73. 

(5)  Horse  18  on  the  8th  June,  1916,  injected  subcutaneously  with 
75. cc  emulsion  of  glands,  lung,  spleen  and  kidneys  from  mule  121. 
This  mule  had  arrived  on  the  20th  May,  1916,  from  Ixopo  suffering 
from  Jagziekte. 
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Conclusion. — The  injection  of  emulsified  organs  (lympli  nodes, 
lungs,  spleen  and  kidneys),  did  not  produce  the  disease  Jagziekte  in 
the  healthy  horses. 

D. — Injection  of  Pericardial  Fluid  and  Drenching  with  Urine. 

(1)  Hoi  lse  No.  IT  on  the  8th  June,  1910,  received  a subcutaneous 
injection  of  125.ee  pericardial  fluid  and  a drench  of  one  pint  of  urine 
from  mule  121. 

Conclusion. — The  injection  of  pericardial  fluid  and  the  ingestion 
of  urine  obtained  from  a Jagziekte  mule  did  not  convey  the  disease. 

E. — Plant  Feeding  Experiments  in  Allerton. 

(For  details  of  clinical  history  and  Post  Mortem  reports,  vide 

Appendix.) 

(1)  Feeding  of  hay  from  Singletree. 

Circumstances  that  led  to  the.  feeding  of  hay. — In  November,  1915, 
a farmer  from  Singletree  sent  a supply  of  hay  to  the  Laboratory  at 
Allerton  with  the  request  that  it  be  put  to  a test  as  to  whether  it 
would  produce  the  disease  Jagziekte,  this  disease  having  been  noticed 
amongst  horses  of  farmers  in  the  neighbourhood,  the  farmers  having 
purchased  supplies  of  the  same  hay.  The  feeding  was  commenced  on 
Horse  No.  42  on  the  26th  November,  1915,  and  was  continued  until 
the  12th  December,  1915,  a total  quantity  of  279  lbs.  of  hay  was 
consumed  in  this  time.  The  horse  died  on  the  14tli  March,  1916, 
from  Jagziekte. 

Conclusion.— The  feeding  of  hay  from  Singletree  produced  the 
disease  in  a horse.  The  feeding  had  lasted  sixteen  days,  and  279  lbs. 
of  hay  were  consumed,  viz.  : an  average  quantity  of  i7  lbs.  per  day. 
Death  occurred  109  days  after  feeding  had  commenced,  or  93  days 
after  it  was  discontinued.  There  was  no  fever  present  during  the 
period  of  feeding.  The  presence  of  fever  was  registered  from  the 
67th  to  the  80th  day  without  any  concomitant  symptoms,  and  again 
the  last  days  before  death,  unfortunately,  no  further  developments 
having  been  expected,  the  recording  of  temperature  was  discontinued 
on  the  92nd  day.  Taking  the  fever  of  the  67th  day  as  the  first  symp- 
tom of  the  disease,  there  would,  in  analogy  with  infectious  diseases, 
be  an  incubative  period;  in  this  case  it  would  at  least  be  51  days, 
counting  from  the  day  the  feeding  was  discontinued. 

(2)  Feeding  of  hay  from  Singletree,  which  contained  the  plant 
Crotalaria  dura. 

The  positive  results  obtained  from  the  feeding  of  hay  led  to  a visit 
in  company  with  Dr.  I.  11.  Pole-Evans,  Chief  of  Division  of  Botany, 
to  the  farm  Singletree,  and  to  an  inspection  of  the  area  on  which  the 
hay  had  been  cut.  The  farmer  suspecting  the  hay  to  be  the  cause  of 
Jagziekte,  had  discontinued  his  practice  of  turning  the  grass  into 
hay,  and  placed  the  cattle  on  the  pasture  to  graze  it  down.  Only 
one  paddock  was  suspected,  which  was  situated  on  the  slope  of  a small 
valley.  At  the  time  of  our  visit  the  grass  had  been  eaten  down,  the 
cattle  had  left  certain  bushes  untouched  around  which  the  grass  had 
been  eaten  off.  It  was  thus  apparent  that  this  bush  was,  to  say  the 
least,  not  palatable  to  the  cattle.  The  plant  was  recognized  by  Dr. 
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Pole-Evans  as  a Crotalaria,  and  was  subsequently  identified  as  Crota- 
laria  dura.  At  the  time  of  tlie  visit  it  was  dry  and  brittle,  tbe  pods 
were  just  shedding  the  seed.  It  was  noted  that  the  plant  was  growing 
on  the  upper  portion  of  the  slope,  nearer  the  ridge. 

Arrangements  were  made  to  secure  some  of  the  plants  for  feeding 
purposes.  No  more  hay  was,  however,  obtainable  from  this  paddock. 
On  examining  hay  from  other  portions  of  the  farm  at  the  homestead, 
the  same  Crotalaria  was  found  in  it.  It  was  then  decided  to  under- 
take a second  feeding  test  at  Allerton  with  this  hay,  and  horse  119 
was  utilised  for  the  purpose.  ( a ) This  second  feeding  test  commenced 
on  the  lltli  August,  1916,  and  was  discontinued  on  the  10th  October, 
1916.  No  record  of  the  quantity  consumed  was  kept.  The  feeding 
lasted  60  days.  The  horse  contracted  Jagziekte  and  was  killed  on 
the  122nd  day  after  feeding  had  started,  or  62  days  after  it  was  dis- 
continued. No  fever  was  noted  during  the  period  of  feeding;  it 
appeared  for  the  first  time  the  102nd  day  after  feeding  had  com- 
menced, or  the  42nd  day  after  it  was  discontinued.  In  comparison 
with  infectious  diseases,  there  was  thus  an  incubative  period  of  at 
least  42  days.  The  disease  itself  had  lasted  for  20  days  wdien  the 
horse  •was  killed. 

( b ) Horse  132  was  placed  in  the  same  experiment  on  the  same  date 
(11th  August,  1916).  It  contracted  Piroplasmosis,  and  died  on  the 
18th  September,  1916,  of  this  disease. 

(c)  Horse  140  was  placed  in  the  experiment  on  the  18th  September, 

1916,  to  replace  horse  132,  which  had  died  of  Biliary  fever.  The 
supply  of  hay  gave  out  on  the  10th  October,  1916.  The  horse  thus 
had  been  fed  over  a period  of  23  days  on  the  hay.  It  was  kept  for 
245  days  on  temperature  record.  Ten  days  after  feeding  had  started 
it  showed  for  a period  of  five  days  a slight  febrile  disturbance,  and 
again  after  100  days,  another  of  a passing  nature  at  irregular  in- 
tervals. No  symptoms  of  Jagziekte  were,  however,  registered. 

(3)  Feeding  of  Crotalaria  dura  obtained  from  Singletree. 

(a)  Horse  135,  tbe  first  feeding  test  commenced  on  the  11th 
August,  1916,  and  was  discontinued  on  the  30th  August,  1916. 

During  these  19  days  50  lbs.  of  the  plant  were  consumed.  A second 
test  commenced  on  the  8th  January,  1917,  and  lasted  until  the  19th 

January,  1917.  Over  a period  of  11  daj's  150  lbs.  of 

the  plant  were  consumed,  an  average  of  about  14  lbs. 

per  day.  The  horse  contracted  Jagziekte,  and  died  on  the  10th  April, 

1917,  viz.  : 92  days  after  feeding  had  commenced,  or  81  days  after  it 
was  discontinued.  Fever  was  present  during  the  first  ten  days  of 
the  feeding,  and  later  from  the  48th  to  the  62nd  day,  and  again  from 
the  63rd  to  the  66th,  and  from  the  72nd  until  death.  Accelerated 
respirations  were  noted  on  the  63rd  day.  The  fever  commencing  on 
the  48th  day,  was  probably  the  first  symptom  of  Jagziekte.  In  com- 
parison with  infectious  diseases  we  should  thus  have,  in  this  case, 
an  incubative  period  of  at  least  37  days. 

(5)  Horse  131,  feeding  commenced  on  11th  August,  1916,  and  was 
discontinued  on  30th  August,  1916.  Over  a period  of  11  days  the 
horse  consumed  150  lbs.  of  the  plant,  an  average  of  about  14  lbs. 
per  day.  A second  feeding  test  commenced  on  the  8tli  January, 
1917,  and  lasted  until  the  19th  January,  1917,  during  which  period 
150  lbs.  of  the  plant  were  consumed.  The  horse  contracted  Jagziekte, 
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and  was  killed  on  the  Gtli  April,  1917,  viz. : 88  days  after  the  second 
feeding  test  had  commenced,  or  77  days  after  it  was  discontinued. 
Fever  was  present  during  the  first  ten  days.  The  final  fever  com- 
menced on  the  65th  day  after  feeding  commenced,  or  54  days  after 
it  was  discontinued.  The  incubative  period  was  thus  54  days. 

F. — Feeding  Experiments  with  Crotalaria  Dura  in 
Onderstepoort. 

(For  details  of  clinical  history  and  Post  Mortem  reports,  vide 
Appendix.) 

The  object  of  these  experiments  was,  on  the  one  hand,  to  confirm 
the  results  obtained  in  Allerton  and,  on  the  other  hand,  to  ascertain 
whether  after  heating  the  plant  in  an  autoclave,  it  would  still  produce 
the  disease;  the  non-sterilized  plant  would,  at  the  same  time,  act  as 
a control. 

(1)  Horse  10891.  Feeding  was  commenced  on  the  14th  June,  1917, 
and  lasted  until  6th  July,  1917.  Over  a period  of  23  days  the  horse 
thus  consumed  a total  quantity  of  46  lbs.  of  the  plant.  The  horse 
died  of  Jagziekte  on  the  81st  day  after  feeding  had  commenced,  or  58 
days  after  it  had  been  discontinued.  A fever  reaction  commenced 
about  ten  days  after  the  feeding  had  started,  and  lasted  about 
twelve  days.  The  fever  that  initiated  the  disease  commenced  75  days 
after  feeding  started,  or  52  days  after  it  was  discontinued.  The 
incubative  period  thus  amounted  to  at  least  52  days.  The  disease 
itself  lasted  six  days. 

(2)  Horse  10690.  Feeding  with  the  autoclaved  plants  commenced 
on  the  14th  June,  1917,  and  lasted  until  the  6th  July,  1917.  Over  a 
period  of  23  days  46  lbs.  were  consumed.  Irregular  fevers  with 
low  exacerbations  were  present  during  the  feeding  period  and  subse- 
quently, but  no  diagnosis  of  Jagziekte  could  be  made.  This  might 
thus  have  been  a mild  case  of  Jagziekte  that  ended  with  recovery. 
The  horse  was  still  under  observation  in  March,  1918. 

(3)  Horse  10772  was  fed  on  Crotalaria  dura  from  the  20th  Septem- 
ber, 1917,  to  the  20th  November,  1917.  Over  a period  of  62  days  this 
horse  consumed  124  lbs.  of  the  plant,  viz.  : 2 lbs.  per  day.  It  con- 
tracted Jagziekte,  and  died  subsequent  to  a drug  treatment  on  the 
153rd  day  after  feeding  had  commenced,  or  91  days  after  it  had  ceased. 
Fever  was  noted  eleven  days  after  the  feeding  had  commenced,  and 
during  this  period  increased  respirations  were  present.  The  horse  was, 
however,  not  a very  good  subject  for  the  experiments,  and  the  respira- 
tions were  probably  due  to  other  causes.  The  fever  which  initiated  the 
disease  appeared  142  days  after  feeding  had  commenced,  or  80  days 
after  it  had  ceased.  The  disease  lasted  eleven  days.  In  analogy 
with  infectious  diseases,  there  was  thus  an  incubative  period  °f 
80  days. 

(4)  Horse  11342.  Feeding  of  autoclaved  Crotalaria  dura  plants 
commenced  on  the  20th  September,  1917,  and  ceased  on  the  20th 
November,  1917.  In  62  days  a total  quantity  of  124  lbs.  was 
eaten.  The  horse  was  killed  on  account  of  Jagziekte  107  days  after 
feeding  was  started.  There  was  fever  present  during  the  feeding  period, 
commencing  about  the  eighth  day,  and  lasting  a few  days.  The 
fever  that  initiated  the  disease  appeared  78  days  after  feeding  was 
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commenced,  or  16  days  after  it  was  discontinued.  The  disease 
lasted  29  days.  In  this  case  the  disease  had  thus  an  incubative 
period  of  16  days. 

(5)  Horse  11347.  Feeding  with  Crotalaria  dura  commenced  on 
the  20tli  September,  1917,  and  lasted  to  20th  November,  1917.  Over 
a period  of  62  days  this  horse  consumed  124  lbs.  of  the  plant,  viz : 
2 lbs.  per  day.  Death  from  Jagziekte  occurred  on  the  123rd  day 
after  feeding  had  commenced,  or  61  days  after  it  had  ceased.  The 
disease  lasted  fourteen  days.  Fever  was  noted  to  begin  ten  days 
after  feeding  had  commenced,  and  lasted  for  ten  days.  The  fever 
which  initiated  the  disease  commenced  109  days  after  feeding  had 
started,  or  48  days  after  it  had  ceased.  The  incubative  period  thus 
was  48  days. 

(6)  Horse  11376.  Feeding  with  autoclaved  Crotalaria  dura  com- 
menced on  the  20th  September,  1917,  and  was  discontinued  on  the 
20th  November,  1917.  Over  a period  of  62  days  the  horse  consumed 
124  lbs.  of  Crotolaria  dura,  viz  : an  average  of  2 lbs.  per  day.  Death 
from  Jagziekte  occurred  on  the  92nd  day  after  feeding  was  com- 
menced, or  30  days  after  it  had  ceased.  The  fever  which  initiated 
the  disease  appeared  82  days  after  feeding  was  commenced,  or  20 
days  after  it  had  ceased.  The  disease  lasted  ten  days.  The  incubative 
period  was  thus  20  days. 

(7)  Horse  11341.  Feeding  with  autoclaved  Crotalaria  dura  com- 
menced on  the  20th  September,  1917,  and  lasted  to  the  20th  Novem- 
ber 1917.  In  62  days  a total  quantity  of  124  lbs.  of  the  plant  was  con- 
sumed. This  horse  was  used  for  a Pernicious  Anaemia  experiment  and 
died  176  days  after  feeding  commenced  or  114  days  after  it  had  ceased. 
About  ten  days  after  the  feeding  had  started  a fever  appeared  which 
was  present  for  ten  days.  The  fever  which  appeared  later  was  most 
likely  due  to  Pernicious  Anaemia.  No  symptoms  of  Jagziekte  were 
noted. 

(8)  Horse  11380.  Feeding  with  Crotalaria  dura  commenced  on  the 
20th  September,  1917,  and  was  discontinued  1st  November,  1917. 
Over  a'  period  of  thirty-one  days  a total  quantity  of  62  lbs.  was  con- 
sumed. Death  occurred  on  the  32nd  day  after  feeding  had  commenced 
and  was  due  to  Pernicious  Anaemia.  During  the  feeding  period  two 
temperature  disturbances  were  noted,  probably  due  to  the  previous 
infection  with  Pernicious  Anaemia. 

(9)  Horse  10673.  It  was  fed  from  the  2nd  July,  1917,  until 
15th  July,  1917,  on  Crotalaria  dura.  Over  a period  of  13  days  it 
consumed  26  lbs.  of  the  plant.  Some  irregular  temperatures  were 
recorded  after  the  feeding  period.  The  horse  did  not  develop 
Jagziekte. 

(10)  Horse  10853.  It  was  fed  from  the  2nd  July,  1917,  until 
the  15th  July,  1917,  on  autoclaved  Crotalaria  dura.  In  13  days  it 
consumed  26  lbs.  of  the  plant.  Some  irregular  temperatures  were 
recorded  after  the  feeding  period.  The  horse  did  not  develop 
Jagziekte. 

(11)  Horse  9642.  Feeding  with  Crotalaria  dura  lasted  from  9th 
July,  1917,  until  16th  July,  1917.  In  seven  days  14  lbs.  of  the  plant 
were  consumed.  Subsequently  a slight  fever  was  noted  and  an  in- 
creased respiration  for  a short  while.  This  phenomenon  might  have 
been  caused  by  the  plant;  but  no  definite  diagnosis  of  Jagziekte  was 
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made.  The  horse  was  killed  71  days  after  feeding  had  commenced, 
being  in  a very  poor  condition. 

(12)  Horse  8933.  Feeding  with  autoclaved  Crotaiaria  dura 
lasted  from  the  9th  July,  1917,  until  16th  July,  1917.  In  seven  days 
14  lbs.  of  the  plant  were  consumed.  About  six  weeks  after  feeding 
had  commenced  a slight  febrile  reaction  was  noted,  but  no  other 
clinical  symptoms.  It  is  possible  that  this  was  caused  by  the  plant. 

(13)  Horse  9887.  Feeding  with  Crotaiaria  dura  was  undertaken 
from  the  19th  to  21st  July,  1917.  The  total  quantity  eaten  amounted 
to  about  6 lbs.  Some  irregular  temperatures  were  noted  subsequently, 
but  were  probably  of  an  accidental  nature. 

(14)  Horse  10749.  Feeding  with  autoclaved  Crotaiaria  dura  was 
carried  out  from  19th  to  21st  July,  1917.  The  total  quantity  eaten 
amounted  probably  to  8 lbs.  Some  disturbances  in  the  temperature 
were  recorded  subsequently,  which  were  probably  of  an  accidental 
nature. 

Conclusions. 

Crotaiaria  dura  is  toxic  for  horses  and  is  the  cause  of  “ Jagziekte.” 
The  disease  was  produced  both  by  feeding  the  plant  contained  in  the 
hay  of  the  pasture  or  by  mixing  it  with  other  food.  A certain 
quantity  of  plants  must  l>e  consumed  to  produce  the  disease ; but  not 
all  horses  are  apparently  equally  susceptible  to  the  toxin.  The  minimal 
quantity  which  was  required  was  46  lbs.  consumed  in  twenty-three 
days  (10891) ; when  larger  quantities  were  fed  for  shorter  periods  the 
disease  likewise  made  its  appearance  (131,  135,  42).  The  disease 
appeared  after  a period  which  might  be  compared  with  the  incubative 
period  of  infectious  diseases.  This  period  varied  in  the  different 
horses  and  from  the  experiments  the  minimum  period  only  could  be 
guessed  which  varied  from  16  to  80  days.  Taking  only  the  experi- 
ments into  consideration  which  gave  positive  results  after  the  shortest 
feeding  periods,  this  time  might  be  fixed  at  about  50  days.  The 
disease  lasted  from  6 to  29  days ; fevers  were  in  some  instances 
present  before  the  diagnosis  of  Jagziekte  was  possible.  Fevers  were  also 
present  in  horses  that  did  not  develop  the  disease.  An  almost  constant 
observation,  with  the  exception  of  the  two  hay  fed  horses  and  the 
horse  which  received  the  smaller  quantities  of  the  plant,  was  the 
presence  of  a slight  fever  during  the  feeding  period,  starting  im- 
mediately when  large  daily  quantities  were  fed  and  about  eight  to 
ten  davs  later  when  smaller  ones  were  fed,  and  lasting  in  both  cases 
about  the  same  length  of  time.  It  must  be  emphasised  that  plants, 
which  had  been  autoclaved,  produced  the  disease  as  definitely  as  non- 
sterilized  ones. 

Pathological  Anatomy 

The  carcases  were  generally  in  a fair  condition  and  the  integu- 
ment showed  no  lesions  or  only  rarely  some  of  fresh  decubitus. 
Rigor  mortis  did  set  in,  but  apparently,  was  in  some  instances  some- 
what delayed.  The  blood  was  found  coagulated  and  stained  well. 
No  discolouration  of  the  subcutaneous  tissue  was  noted  but  the  pre- 
sence of  emphysema  was  registered  in  some  horses  in  the  subcutaneous 
tissue  of  the  neck,  shoulder,  back  and  loins.  There  was  also  emphy- 
sema found  in  the  connective  tissue  of  the  throat  and  in  the  fasciae 
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profundae  of  the  neck.  Nose,  larynx  and  trachea  showed  no  changes 
as  a rule.  Some  froth  was  found  in  the  trachea  and  froth  and  muctts 
in  the  bronchi.  The  pleural  cavity  contained  in  some  cases  an 
increased  amount  of  clear  liquid,  the  costal  pleura  showed  no  changes, 
whilst  in  one  instance  air  was  present  under  the  diaphragmatic  and  the 
costal  pleura  in  the  recessus  plirenico-costalis.  Some  haemorrhagic  effu- 
sion into  the  intercostal  spaces  was  also  noted  in  one  instance.  The 
lungs  were  found  in  an  inflated  condition,  not  shrinking  at  all  on 
opening  the  pleural  cavity  or  only  partly ; rib  markings  on  the  surface 
were  present  in  some  cases.  The  aspect  in  most  instances  was  pale  or 
mottled,  due  to  pink  or  red  areas  varying  in  extent.  These  descrip- 
tions applied  to  the  parenchyma  of  the  lungs  as  seen  through  the 
pleura.  The  pleura  visceralis  itself  showed  changes  in  colour,  fre- 
quently greenish-yellow  due  to  subpleural  oedematous  infiltration  or 
white  caused  by  fibrous  thickenings  or  red  due  to  the  injection  of  the 
vessels  and  diffuse  congestion  and  the  presence  of  subpleural  ecchy- 
moses  and  suggilations.  The  mottled  aspect  in  some  instances  might 
have  been  called  variegated,  due  to  the  presence  of  the  different 
colours  described  and  their  different  shades.  The  surfaces  of  the 
lungs  were  uneven,  bosselated,  due  to  the  presence  of  pneumonic  foci 
situated  below  or  near  the  surface.  Changes  were  usually  most 
pronounced  in  the  pleura  covering  these  bosses.  Areas  of  atelectasis 
were  noted  subpleurally  and  in  the  borders  of  the  main  lobe.  Emphy- 
sema was  one  of  the  main  lesions  and  might  be  called  pathognomonic 
of  Jagziekte.  It  was  present  in  all  parts  of  the  lungs,  either  as 
alveolar  ectasis  or  as  emphysema  interlobulare.  The  cut  surface  of 
the  lung  tissue  appeared  perforated,  the  holes  were  of  different  sizes 
and  the  aspect  of  the  section  was  that  of  a lacework,  in  some  places 
more  pronounced  than  in  others,  the  holes  being  sometimes  close 
together.  The  holes  were  due  to  distended  bronchi,  broncliioli, 
alveolar  passages,  and  alveoli  and  a confluence  of  the 

latter.  They  were  either  round  as  in  the  case  of  bronchi  or  round, 
oval,  polvgonal  or  slitlike  in  the  case  of  alveoli.  The  lung  tissue  of 
the  emphysematous  portion  was  soft  and  elastic  and  pale  in  colour. 
Emphysema  bullosum  was  particularly  pronounced  in  the  apices  of 
the  lungs,  the  whole  apex  was  constituted  by  a number  of  large 
vesicles  varying  in  size  from  3-5  cms.  in  diameter.  It  was  also  pre- 
sent along  the  ventral  borders,  particularly  in  the  caudal  border  of 
the  cardiac  notch,  but  also  along  the  margo  acutus.  Air  bubbles 
could  be  seen  in  the  interlobular  septa,  frequently  in  a beaded 
arrangement.  Emphysema  was  also  present  almost  in  all  cases  in  the 
bronchial  and  mediastinal  glands.  The  glands  were  enlarged,  elastic 
on  pressure  and  on  section  resembled  a piece  of  sponge.  Air  was 

also  found  in  the  connective  tissue  of  the  hilus  and  in  the 
triangular  subpleural  space  where  the  mediastinal  surfaces  of  the 
lungs  are  in  immediate  contact;  in  the  mediastinum  ventrale  caudale 
and  also  dorsale,  under  the  pleura  of  the  diaphragm  extending  side- 
ways under  the  pleura  of  the  recessus  plirenico-costalis ; in  the 
subpleura  at  the  base  of  the  heart,  in  the  mediastinum  craniale 
extending  through  the  aperture  thoracis  into  the  fasciae  surrounding 
the  trachea  and  oesophagus  all  along  the  neck  into  the  subcutaneous 
tissue  of  the  neck,  the  shoulder,  the  thoracic  wall,  along  the  back 
and  in  the  lumbar  region.  It  was  also  found  under  the  peritoneum 
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of  the  latter  region  extending  into  the  pelvis.  The  pulmonary  foci 
varied  in  number  and  were  of  different  sizes.  They  were  either  small 
or  irregularly  distributed  in  the  lung  tissue,  usually  in  the  main  lobe 
and  were  responsible  for  the  lumpy  feel  on  manipulating  the  organ 
or  they  were  larger  and  then  fewer  or  the  larger  portion  of  a lobe 
was  involved  in  the  process.  These  foci  were  present  in  both  lungs. 
Their  consistence  was  firm.  On  section  they  appeared  flesh-like  and 
thickened  gelatinous  septa  were  standing  out  prominently  and  fibrous 
strands  ti'aversing  it  in  various  directions.  At  places  the  section  wTas 
smooth  and  homogenous,  at  others  spongy,  at  some  places  were  greyish 
areas  at  others  haemorrhages,  so  that  the  section  had  a mottled 
variegated  aspect.  On  scraping  a turbid  frothy  liquid  was  obtained  ; 
these  foci  were  not  all  regular,  round  or  oval,  their  outlines  were 
sometimes  irregular  as  if  several  foci  had  coalesced  to  form  a larger 
one.  The  consistence  was  not  equal  everywhere,  it  was  more 
compact  and  flesh-like  in  some  places  and  more  loose  and  spongy  at 
others;  it  was  usually  a consolidated  area  which  was  surrounded  by  a 
semi-spongy  one  which  went  over  into  a spongy  one.  All  this  tissue 
was  soaked  with  an  oedematous  substance, 'which  gave  the  section  a 
somewhat  glossy  appearance  and  gelatinous  condition,  which  was  well 
pronounced  in  the  thickened  septa.  The  microscopical  examination 
showed  that  all  parts  of  the  kings  were  involved,  viz.  : 
bronchi,  alveoli  and  interlobular  tissue.  The  larger  bronchi  showed 
the  lumens  distended,  the  lining  flattened  in  the  smaller  bronchi  and 
in  the  bronchioles,  a desquamation  of  epithelial  cells  had  frequently 
taken  place  and  the  lumen  was  filled  with  a plug  of  mucus  and  cells 
and  in  many  cases  with  leucocytes.  The  desquamation  of  epithelial 
cells  in  the  alveoli  was  a very  striking  feature.  The  cells  were  some- 
times filling  the  whole  lumen.  In  these  places  the  alveoli  were  filled 
with  a homogeneous  substance  that  was  probably  most  frequently 
only  serum,  although  in  many  instances  to  judge  by  its  thready 
nature  it  was  undoubtedly  fibrin.  The  epithelial  cells  embedded  in 
the  liquid  underwent  hydropic  changes,  they  were  swollen  and  trans- 
parent or  there  were  necrotic  changes,  the  cells  had  a blackish  colour 
and  they  disintegrated  into  granules,  which  underwent  a process  of 
dissolution  breaking  up  into  still  finer  granules  and  finally  into  a 
black  dust,  so  that  they  appeared  as  black  ink  blotches.  There  were 
areas  in  which  all  the  epithelial  lining  had  disappeared  and  only  the 
meshes  were  left  over  in  which  the  capillaries  were  injected,  the 
meshes  filled  with  homogeneous  substance.  There  were  areas  where 
all  alveoli  were  plugged  with  desquamated  cells  and  here  were  found 
what  has  been  described  as  giant  cells  of  epithelial  origin ; there 
were  also  areas,  which  might  be  described  as  transitions  from  one 
to  the  other.  The  presence  of  a fibroblastic  tissue  was  very  con- 
spicuous in  the  consolidated  portions.  The  fibroblasts  formed  bundles 
of  various  thickness.  These  apparently  first  appeared  in  the  inter 
alveolar  septa,  causing  their  thickening,  but  they  were  found  in  the 
various  parts  in  different  positions  and  running  in  different  directions, 
forming  so  to  say  an  independent  meshwork  of  their  own.  Small 
capillaries  were  frequent  in  their  tracts  and  these  and  the  presence 
of  round  cells  of  lymphocytic  and  polvblastic  type  as  well  as  poly- 
morphonuclears  gave  it  the  character  of  a granulation  tissue,  which 
pervaded  everything  and  apparently  was  meant  to  fill  the  places  of 
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the  destroyed  alveoli ; at  least  it  was  seen  that  fibroblastic  buds  entered 
the  lumens  of  alveoli  and  of  bronchi  and  that  continuous  tissues  were 
formed  by  them.  In  the  meshes  of  this  granulation  tissue  were 
epithelial  cells  and  giant  cells,  placed  in  irregular  groups  entirely 
disconnected  from  their  original  situations.  At  other  places  the 
alveoli,  devoid  of  epithelial  lining,  were  slitlike  and  compressed;  the 
capillaries  still  present  were  filled  with  blood.  Branching  blood 
vessels  were  seen  penetrating  the  fibroblastic  tissue  in  various  direc- 
tions. The  presence  of  lymphocytes,  polyblasts  and  polymorphonu- 
clear cells  was  in  some  cases  more  conspicuous  than  in  others.  They 
were  either  scattered  about  or  collected  to  form  small  clusters  or  tracts, 
the  former  two  in  connection  with  the  fibroblastic  tissue,  the  latter 
frequently  in  the  alveoli,  which  they  sometimes  filled  completely; 
they  were  frequently  together  with  a fibrinous  exudate. 

What  may  be  called  a pathognomonic  lesion  in  the  lungs  were 
the  proliferating  bronchioles.  These  were  grouped  around  a larger 
bronchus  and  were  of  small  calibre,  the  individual  tubules  were  fre- 
quently of  the  same  size,  although  in  some  instances  differences  were 
noted.  Two  types  of  bronchioles  could  be  distinguished,  the  budding 
duct  formed  by  a column  of  cubical  cells  without  any  lumen  and  the 
differentiated  bronchioles  with  a lumen  which  was  lined  with  several 
layers  of  cubic  polyhedral  epithelial  cells.  There  were  different 
widths  in  the  lumens,  some  very  narrow  and  others  very  wide,  the 
latter  sometimes  with  sinuous  outlines  and  probably  representing  a 
tangential  section  through  a branching  tube.  In  all  cases  the 
epithelial  lining  had  a peculiar  brownish  tinge  which  was  distinctly 
contrasting  to  any  other  tissue  present.  The  lumens  were  in  some 
instances  distended,  in  most,  however,  they  were  plugged,  the  plug 
consisting  either  of  epithelial  cells  or  polymorphonuelears.  Connected 
with  the  proliferating  tubules  was  the  formation  of  fibroblastic  tissiie, 
bundles  of  which  surrounded  individual  tubules.  Together  they 
formed  quite  a dense  structure  which  contrasted  by  their  compactness 
and  darker  staining  against  the  surrounding  tissue;  the  latter  mainly 
consisted  of  an  alveolar  lacework  with  torn  meshes,  the  lumens  filled 
with  homogenous  substance  or  of  loosely  arranged  fibroblastic  tissue 
with  the  same  substance  in  the  meshes  including  the  scattered  detached 
epithelial  cells  and  the  different  leucocytes.  These  newly  formed 
bronchioles  were  frequently  found  to  undergo  necrosis  and  in  their 
place  was  a mass  of  black  granular  substance,  the  disintegration  had 
proceeded  so  far  as  to  form  an  inklike  black  blotch.  Also  between 
the  alveoli  and  between  the  epithelial  cells  of  the  alveoli  were  fre- 
quently polymorphonuclear  leucocytes.  Extravasation  of  blood  was 
fairly  frequent,  either  forming  small  pools  or  the  corpuscles  were 
scattered  and  frequently  mingled  with  epithelial  cells  and  poly- 
morphomiclears  in  the  alveolar  lumens.  The  parts  of  the  lungs  which 
were  not  solidified  showed  the  emphysema  to  a more  or  less  degree, 
distended  alveoli,  alveolar  passages  and  bronchioles  and  frequently  the 
walls  were  broken  or  completely  absent,  so  that  large  irregularly  out- 
lined spaces  were  formed.  In  the  consolidated  parts  similar  changes 
were  present,  but  the  lumens  were  filled  with  exudate. 

The  pericardium  in  some  instances  was  distended  and  a consider- 
able amount  of  clear  liquid  was  present.  Emphysema  was  found 
subpleurally  at  the  base  of  the  epicardium.  The  heart  was  in  most 


cases  of  normal  appearance.  Only  in  some  instances  were  ecchymoses- 
found  in  the  epicardium,  endocardium  and  haemorrhages  in  the 
myocardium.  Sometimes  the  latter  was  found  opaque  and  fatty 
degeneration  was  found  on  microscopical  examination.  Mouth,, 
pharynx  and  oesophagus  were  normal.  The  stomach  was  found  both 
empty  and  with  ingesta.  The  mucosa  of  the  fundus  and  pylorus,  as 
well  as  the  mucosa  of  the  small  and  large  intestines  wTere  frequently 
in  a stage  of  patchy  hyperaemia.  The  spleen  did  not  show  any  con- 
stant changes ; frequently  none  at  all,  whilst  only  on  one  or  two 
occasions  a slight  tumour  spleuis  was  present.  The  liver  in  some 
instances  showed  changes.  It  was  reduced  in  size.  To 
the  naked  eye  the  parenchyma  appeared  pale  brown 

in  colour,  it  was  somewhat  firm  in  consistence,  the 

lobulation  was  not  distinct.  Microscopically,  lesions  of  various 
intensity  were  present,  and  most  conspicuous  were  those  of  a pigmen- 
tation which  was  sometimes  well  pronounced  along  the  central  veins. 
Slight  fatty  degeneration  was  also  found  l>ut  to  a slight  degree  and 
not  regularly  arranged.  Its  distribution  was  patchy,  in  form  of 
clusters.  A stasis  was  noted  occasionally,  indicated  by  distended 
inter-cell  row  spaces,  the  cell  rows  thinned  out,  the  cells  atrophied. 
A conspicuous  feature  was  the  presence  of  newly  formed  bile  ducts 
in  the  periphery  of  the  lobules  and  penetrating  them,  replacing  the 
old  liver  cells,  with  which  in  some  places  they  were  mingled.  There 
were  also  large  liver  cells  present  with  a large  nucleus  and  pale  small 
ones,  so  that  a hypertrophy  and  hyperplasia  of  parenchymatous  tissue- 
was  evident.  An  increase  of  fibrous-  tissue  was  present  connected 
with  the  regenerated  bile  ducts.  It  was  of  fibroblastic  type  in  some 
instances  and  included  round  cells.  Also  a hypertrophy  of  the  walls 
of  the  central  veins,  an  increased  amount  of  fibrillar  tissue  in  its 
course  was  seen,  sometimes  forming  meshes  including  blood.  These- 
changes  were  interpreted  as  those  of  a parenchymatous  hepatitis  and 
of  a commencing  cirrhosis. 

The  pancreas  showed  no  noteworthy  alterations.  The  kidneys 
were  frequently  in  a stage  of  congestion.  Microscopically  slight 
fatty  changes  were  found  and  also  necrosis  of  tubules  and  accumula- 
tion of  round  cells  in  the  adventitia  of  vessels.  The  urinary  bladder 
was  sometimes  distended,  the  urine  was  normal. 

Sym  ptomatolocjy . 

In  the  description  of  .Tagziekte  as  it  is  found  under  the  condi- 
tion of  the  practice  onlv,  that  stage  comes  into  consideration  which 
gave  the  disease  the  popular  name.  This  is  the  stage  preceding- 
death.  It  may  be  of  shorter  or  longer  duration  and  does  not  differ  in 
any  way  from  the  disease  which  has  been  produced  in  the  Labora- 
tories by  the  feeding  of  Crotalaria  dura.  Hence  the  description  of 
the  symptoms  of  the  naturally  contracted  disease  will  tally  with  those 
produced  by  feeding  the  plant.  Under  Laboratory  conditions,  how- 
ever, the  horses  were  kept  under  closer  attention  and  the  symptoms 
already  noted  at  a very  early  time  would  in  practice  most  likely  be 
overlooked.  These  symptoms  are  the  slight  fevers  that  were  noticed 
during  the  period  the  horses  were  feeding  on  the  plant.  Tliev  were, 
however,  not  present  in  all  horses.  In  the  two  horses  which  had 


70 


received  the  Crotalaria  in  the  hay  they  were  not  seen.  They  were, 
however,  seen  in  horses  which  received  daily  a fixed  quantity  of  the 
plant.  In  the  two  horses  (131,  135)  which  received  the  maximum 
quantity  of  the  plant  per  day,  the  fevers  started  a few  days  after 
feeding  was  commenced.  In  the  horses  which  received  a quantity 
of  2 lbs.  per  day  the  fevers  started  after  an  interval  of  ten  days.  In 
one  case  (11342)  the  fever  commenced  on  the  eighth  day,  in  two  cases 
(10981,  11347)  on  the  tenth  day,  in  one  on  the  eleventh  day  (10772) 
and  in  one  on  the  twenty-fifth  day  (11376).  The  duration  of  the 
fever  lasted  over  a fairly  long  period,  viz.  : ten  to  .twelve  days  and 
in  the  lastmentioned  case  (11376)  even  fourteen  days.  These  fevers 
were  also  present  in  horses  which  were  fed  on  the  plant,  but  which 
did  not  develop  the  disease  or  died  before  the  time  the  disease  was 
due.  (11341,  11380,  10690).  These  fevers  without  subsequent 
pneumonia  might  indicate  that  the  disease  does  not  take  the  same 
course  in  all  the  horses  which  consume  the  plant.  They  cannot  be  called 
prodromal  fevers,  by  which  name  in  infectious  diseases  the  rise  of 
temperature  is  designated  that  usually  precedes  the  pathognomonic 
clinical  symptoms.  They  do  not  form  part  of  the  disease,  since  they 
are  succeeded  by  shorter  or  longer  periods  in  which  the  normal  con- 
ditions prevail.  They  must  thus  be  looked  upon  not  to  be  a symptom 
of  Jagziekte  although  connected  with  the  cause  of  the  disease.  A 
second  type  of  fever  was  noted  in  two  horses  which  occurred  after  the 
feeding  of  the  plants  had  been  discontinued  and  before  the  disease 
had  declared  itself  definitely.  In  one  instance  this  fever  was  present 
from  the  67th  to  the  80tli  day,  the  final  fever  only  developing  on  the 
103rd  day;  in  another  instance  a succession  of  fever  periods  occurred. 
This  was  the  case  in  horse  135,  which  showed  the  first  fever  from  the 
48th  to  the  62nd,  the  second  fever  from  the  63rd  to  the  66th  day  and 
the  final  fever  commenced  on  the  72nd  day.  In  these  cases  the  fever 
probably  formed  a symptom  of  the  disease,  which  thus  could  be  con- 
sidered to  consist  of  a series  of  intermittent  attacks,  interrupted  by 
partial  recoveries  but  finally  ending  fatally.  In  most  cases  the  final 
fever,  that  which  is  accompanied  by  the  alarming  respiratory 
symptoms  was  the  most  severe  one.  It  may  be  looked  upon  to  be  an 
irregular  fever,  of  various  length  and  composed  of  various  types, 
viz.  : intermittent,  remittent  and  continuous.  In  the  case  of  horse 
74,  in  which  the  disease  was  contracted  in  the  field  and  in  which  the 
fever  was  observed  during  the  last  eighteen  days,  three  periods  super- 
seded bv  asphyxia,  were  noted.  In  other  cases  a continuous  course 
was  suddenly  intersected  by  remissions,  which  occurred  on  one  or 
more  succeeding  days.  In  the  greater  number  of  cases  the  fever 
curve  had  a tendency  to  rise  towards  the  end  of  the  disease  and  the 
maximum  was  reached  in  the  evening  preceding  death.  In  other 
cases  the  curve  towards  the  end  had  a descending  tendency  that  even 
went  over  into  hypothermia.  The  temperature  exacerbations  could 
be  said  to  be  of  a moderate  height,  both  in  the  mornings  and  in  the 
evenings  and  only  the  final  paroxysms  reached  or  passed  the  105° 
line.  Xo  clinical  symptoms  were  observed  accompanying  the  tempera- 
ture disturbances  during  the  feeding  period  except  in 
the  case  of  10772,  when  increased  respiration  was 
noted.  This  occurrence  might,  however,  also  find  another 
explanation.  In  the  case  of  the  precursory  fevers  of  horse 
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135  increased  respirations  were  noted  on  the  63rd  day  with  the  onset 
of  the  second  reaction.  Although  the  polvpnoea  was  not  maintained 
subsequently  the  number  of  respirations  remained  nevertheless 
abnormally  high  and  near  50  until  it  reached  70  per  minute  and  more 
in  the  last  fever  period.  In  other  instances  the  fever  was  present  during 
the  first  days  without  any  other  clinical  symptoms,  whilst  again  both 
fever  and  clinical  symptoms  appeared  simultaneously.  The  duration 
of  the  fever  and  thus  of  the  disease  extended  over  periods  of  different 
lengths.  Two  cases  contracted  in  the  field  were  18  and  19  days 
under  observation  and  since  they  had  sickened  some  time  previously, 
the  course  might  be  called  a subacute  or  chronic  one.  In  the  cases 
produced  by  feeding  in  Allerton  and  Onderstepoort  the  disease  lasted 
in  one  instance  (42)  only  four  days,  in  one  (10891)  it  lasted  six  days, 
in  one  (11376)  ten  days,  in  one  (10772)  it  lasted  eleven  days,  in  one 
(11347)  fourteen  days  and  in  the  last  three — twenty,  twenty-two  and 
twenty-nine  days  respectively. 

The  pathognomonic  symptom  was  represented  by  the  sudden 
increase  in  the  rate  of  the  respiration,  which  from  the  very  onset 
can  reach  a maximum  from  100  to  120  per  minute  to  remain 
at  this  rate  or  only  to  oscillate  slightly  around  it.  More  frequently, 
although  the  hurried  respiration  immediately  drew  the  attention,  the 
figure  began  with  the  minimum  of  respirations  observed  and  gradu- 
ally increased  until  a maximum  had  been  reached.  The  rate  in  the 
beginning  thus  averaged  about  50  and  ascended  gradually  to  80  and 
more.  In  some  cases  a reverse  order  was  noted ; the  rate  was  a 
maximum  in  the  beginning  and  descended  in  the  further  course. 
Alternative  periods  were  also  seen  in  which  an  accelerated  rate  was 
succeeded  by  a reduced  one.  The  respiration  was  also  qualitatively 
altered.  At  the  onset  the  hurried  movements  of  both  thorax  and 
abdomen  were  very  superficial,  the  play  of  the  nostrils  hurried  and 
the  opening  distended.  The  type  was  distinctly  costo-abdominal.  In 
some  instances  no  changes  were  noted  during  the  further  course.  In 
others  an  abdominal  type  gradually  developed  and  the  double  move- 
ment became  distinct  and  the  groove  along  the  costal  arch  was  pro- 
nounced. This  was  particularly  the  case  in  the  horses  where  the 
rate  of  respiration  decreased  in  the  further  course';  the  expiratory 
movements  became  more  accentuated.  Nothwithstanding  the 
extraordinary  increase  in  the  activity  of  the  lungs,  the  secondary 
symptoms  accompanying  a dyspnoea  were  not  so  pronounced,  as  for 
instance  is  the  case  in  liorse-sickness.  Horses  with  100  respirations 
per  minute  took  up  a normal  position  with  head,  neck  and  legs,  the 
complementary  respiratory  muscles  were  apparently  not  called  in  for 
assistance  until  at  a later  period  and  even  then  not  always.  A 
phenomenon  that  was  occasionally  observed  was  that  of  Cheyne- 
Stokes,  the  respiration  gradually  increased  in  number  until  a 
maximum  was  reached,  from  which  their  number  in  descending  order 
returned  to  that  with  which  it  commenced,  when  after  an  interval  of 
different  length  a recurrence  would  take  place.  Cough  was  present, 
sometimes  very  early  and  farmers  with  experience  claim  it  to  be  the 
first  symptoms  that  give  warning  of  the  approaching  disease.  At 
times  real  fits  of  coughing  occurred  of  a somewhat  dry  character. 
But  in  several  horses  coughing  was  rarely  heard.  The  auscultation 
revealed  a harsh  vesicular  murmur  which  was  heard  in  the  expiratory 
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movement.  Later  bronchial  sounds  were  heard  and  rales  of  different 
description  and  also  friction  sounds.  There  was,  however,  no  definite 
sequence  of  these  symptoms  and  generally  they  were  mixed  up  in  a 
chaotic  manner.  Other  symptoms  occasionally  recorded  were  those  of 
stridor,  which  could  be  heard  in  close  proximity  in  some  horses.  The 
presence  of  a subcutaneous  emphysema  was  traced  in  two  instances 
by  the  crackling  noise  on  palpation  of  the  skin  of  the  neck,  the 
shoulder  and  thorax,  which  at  the  same  time  at  a distance  showed 
a swollen  appearance.  Symptoms  indicating  an  impaired  activity 
of  the  heart  were  found  and  in  some  horses  more  pronounced  than  in 
others.  Generally  speaking  the  pulse  rate  was  increased  from  the 
beginning  and  continued  increasing  in  the  further  course.  An  alarm- 
ing increase  to  80  and  over  was  rare.  It  was  generally  recorded  from 
38  to  48.  It  was  also  noted  that  it  subsided  later  in  some  instances. 
The  quality  of  an  increased  pulse  was  usually  weak  and  thready  and 
finally  imperceptible.  No  regularity  could  be  traced  in  the  relation 
of  pulse  frequency  to  that  of  the  respiration.  The  examination  of 
the  conjunctival  membranes  in  most  cases  gave  no  abnormal  injection 
of  the  vessels  or  congestion  of  the  membrane,  the  colouring  remaining 
normal.  The  presence  of  a diffuse  red  discolouration  was  exceptional. 
The  horse’s  appetite  was  usually  affected  and  anorexia  was  more  or 
less  complete.  Several  horses  in  advanced  stages  showed  a tucked  up 
abdomen  and  loss  of  condition.  The  horse’s  psyche  altered  to  some 
extent,  frequently  with  the  onset  of  the  hurried  respiration  the  horse 
showed  signs  of  restlessness;  moving  about  in  the  stable  or  when 
taken  out  around  the  man  who  led  it.  In  later  stages  when  the 
symptoms  of  dyspnoea  were  more  aggravated  the  horse  appeared  dull 
and  listless.  The  horses  as  a rule  kept  on  their  feet  until  death, 
although  in  some  cases  they  went  down  and  were  even  found  to  lie 
on  the  side.  Eecoveries  are  not  known  by  the  farmers  to  have  ever 
taken  place  once  the  disease  had  manifested  itself.  From  feeding 
experiments  it  would  appear  that  death  is  a certain  issue  when  suffi- 
cient plants  have  been  eaten.  In  some  of  these  (horses  that  did  not 
develop  the  pneumonia)  fevers  were  noted  that  could  be  compared 
with  those  described  in  fatal  cases.  They  were  of  no  definite  type 
and  of  shorter  duration  and  might  thus  perhaps  be  explained  as 
recoveries. 

Pathogenesis. 

Jagziekte  was  first  considered  by  \is  to  be  an  infectious  disease 
on  account  of  its  typical  lesions  and  in  particular  of  the  presence  of  the 
fever  reaction.  Microscopical  as  well  as  baeterioscopical  examination 
of  blood  and  organs  constantly  gave  negative  results.  Likewise  the 
contact  and  the  inoculation  experiments  failed  to  transmit  the 
disease.  Observations  in  the  field  led  to  experiments  proving  that 
it  was  caused  by  a plant  “ Crotalaria  dura.”  We  thus  stand  here 
before  the  remarkable  fact  that  the  consumption  of  a plant  produces 
a typical  disease  after  an  incubation  period,  a disease  that  is 
characterized  by  the  presence  of  a fever.  An  analogy  is  only  known 
in  diseases  caused  by  micro-organisms.  These  must  be  excluded  here. 
Sterilisation  of  the  plant  does  not  destroy  the  pathogenic  principle, 
which  autoclaving  can  be  expected  to  do  if  an  organism  living  on  the 
plant  would  be  the  cause  and  not  the  plant  itself.  Investigations  carried 
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out  with  toxic  plants  as  causes  of  disease  have  so  far  brought  two  facts 
to  light,  viz. : in  the  case  of  Senecio  latifolius  feeding  (1)  that  a disease 
caused  by  a plant  poison  may  have  a considerably  long  incubative 
period  or  at  least  a latent  period  before  symptoms  occur  + and  (2)  in 
the  case  of  Tribulus  terrestris  that  a plant  may  produce  a typical 
fever  resembling  in  every  respect  that  of  an  infectious  disease.*  In 
Crotalaria  dura  we  have  both  an  incubative  period  and  a fever 
reaction.  The  action  of  the  plant  can  only  be  due  to  a specific  toxin. 
Why  such  a poison  only  acts  a considerable  time  after  it  has  been 
consumed  is  difficult  to  understand.  No  accumulative  effect  is  taking 
place.  It  is  stored  and  at  a subsequent  time  its  effects  become  visible. 
Never  is  apparently  the  first  of  these  effects,  similar  to  fever  in 
infectious  diseases.  One  would  be  inclined  to  consider  the  fever  that 
is  noted  shortly  after  feeding  has  commenced  or  which  started 
immediately  when  large  quantities  of  the  plants  were  consumed  as 
part  of  the  disease.  The  subsequent  subsidence  and  return  to  normal 
conditions  require  another  interpretation.  It  is  more  likely  that  in 
Crotalaria  dura  more  than  one  toxic  principle  is  present,  one  that  acts 
immediately  like  the  Tribulo-toxin  in  sheep,  but  is  not  fatal  and 
another  one  that  acts  after  an  incubative  period.  This  view  is  some- 
what supported  by  the  fact  that  the  horses  fed'  with  hay  containing 
the  plant  did  not  cause  these  primary  fevers.  Accurate  data  will, 
probably,  become  obtainable  once  the  separation  of  the  toxic  principle 
has  become  possible  and  experiments  with  it  can  be  undertaken.  It 
would  appear  that  the  toxic  principle  that  produces  -Tagziekte  has  an 
affinity  to  the  epithelial  cells  of  the  alveoli  which  undergo  changes 
that  lead  to  their  desquamation  and  necrosis.  Hence  a considerable 
reduction  in  the  respiratory  surface  takes  place,  that  in  turn  causes 
an  increased  rate  of  a forced  respiration  leading  to  emphysema.  Air 
enters  the  interlobular  septa,  finds  its  wav  into  the  lymphatics  and 
is  forced  into  the  bronchial  and  the  mediastinal  glands;  air  also 
finds  its  way  into  the  mediastinum  and  from  there  under  the 
diaphragmatic  and  costal  pleura  and  into  the  inter  muscular  tissue 
via  the  apertura  thoracis.  Attempted  regeneration  of  a new  respira- 
tory  surface  is  made  which  leads  to  the  formation  of  bronchioles. 
This  phenomenon  apparently  represents  a return  to  embryological 
conditions,  but  it  does  not  appear  that  it  leads  to  the  formation  of 
alveoli.  The  toxic  principle  being  epitheliotropic  probably  also  injures 
the  regenerated  epithelium,  which  is  seen  to  undergo  necrosis.  Ihe 
traumatic  effect  of  air  within  the  tissues,  the  extensive  retrogressive 
processes  and  subsequent  loss  of  tissue  cells  cause  inflammation, 
and  a granulation  tissue  appears  that  pervades  the  affected 
portion.  Part  of  the  granulation  tissue  apparently  is  meant  to 
replace  the  degenerated  specific  tissue.  As  secondary  lesions  must 
be  considered,  those  found  in  the  liver  of  several  horses  interpreted  as 
parenchymatous  hepatitis  and  cirrhosis.  The  latter  resembled  to 
some  extent  those  of  Dunziekte  in  horses.  In  cattle  (vide  appendix) 
this  similarity  was  even  more  pronounced  resembling  the  younger 
stages  of  that  disease.  Considering  further  the  fact  that  Crotalaria 
dura  did  not  cause  any  lung  lesions  in  cattle,  but  liver  lesions,  the 

f Compare  5th  aud  6th  Reports  Director  of  Veterinary  Research  ':Acute  Liver  Atrophy 
and  Parenchymatous  Hepatitis  in  Horses.” 

* Vide  this  Report  “ Geeldikkop  in  Sheep.” 
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idea  expressed  before  that  more  than  one  kind  of  toxin  is  present  in 
Crotalaria  dura  thus  finds  support.  It  is  likewise 
possible  that  the  fever  encountered  during  the  feeding 
period  was  connected  with  the  processes  that  led  to 

the  changes  in  the  liver  of  the  horses.  The  toxic  principle  acting 
on  the  epithelium  of  the  lungs  would  thus  be  specific  for  horses.  In 
the  description  of  Stijfziekte  in  cattle  it  was  shown  that  Crotalaria 
burkeana  has  a specific  action  on  the  lamina  of  the  hoofs.  In  draw- 
ing attention  to  these  observations  the  conclusion  would  thus  be 
justified  that  plant  toxins  can  produce  specific  diseases  and  that  as 
in  the  case  of  Jagziekte,  these  resemble  diseases  of  an  infectious  origin 
even  in  the  distinguishing  factors  of  incubative  period  and  typical 
fever  curve. 

Treatment. — Xo  curative  treatment  can  as  yet  be  advised  and 
from  the  nature  of  the  pathological  processes  no  prospect  can  be  held 
out  for  one.  The  knowledge  of  the  chemical  nature  of  the  toxic 
principle  might  lead  to  suggestions  for  some  kind  of  antitoxic  treat- 
ment. Prevention,  of  course,  is  possible  and  lies  in  the  eradication 
of  the  plant  or  at  least  in  keeping  the  animals  away  from  it. 
Whether  this  is  possible  entirely  depends  on  local  conditions  which 
vary  on  the  different  farms. 


APPENDIX. 

1.  Horse  62,  aged  bay  gelding,  arrived  in  Allerton  on  29th  December,  1914,  from 
Seven  Oaks,  suffering  from  Jagziekte.  It  died  on  the  30th  December,  1914. 

Autopsy. — Rigor  mortis  was  present.  The  condition  was  good.  The  lungs 
were  not  retracted,  they  felt  hard  to  the  touch  and  were  solidified.  There  were 

areas  of  strong  hyperaemia  intermingled  with  areas  showing  infiltration  with  fibrinous 
lymph.  On  section  the  parenchyma  was  greyish  in  colour  with  haemorrhagic  foci 
not  sharply  demarcated.  The  right  lung  showed  in  addition  hypostatic  congestion. 
The  trachea  and  the  bronchi  were  full  of  foam,  the  mucosa  was  deeply  injected. 
The  mediastinal  lymph  nodes  were  very  much  enlarged,  emphysematous  to  the  touch, 
on  section  greyish  in  colour ; they  were  soft  and  infiltrated  with  lymph.  The 
endocardiums  of  both  ventricles  were  haemoglobin  stained.  A few  fibrous  filaments 
were  present  on  the  diaphragmatic  surface  of  the  liver  capsule.  The  liver 
parenchyma  appeared  normal.  The  pericardium  contained  about  600  cc.  fluid.  The 
spleen  had  a normal  appearance.  A slight  diffuse  hyperaemia  was  present  in  the 
fundus  of  the  stomach,  the  large  intestines  showed  no  abnormalities.  An  acute 
diffuse  hyperaemia  was  present  in  both  kidneys. 

Pathological  Anatomical  Diagnosis. — Hydropericardium.  Pneumonia  fibrinosa  et 
productiva.  Hyperaemia,  oedema.  emphysema  pulmonum.  Emphysema  of 
mediastinal  lymph  nodes.  Hyperaemia  of  stomach  and  kidney. 

Epicrisis. — The  autopsy  of  the  horse  revealed  the  presence  of  a pneumonia  which 
from  the  description  as  being  hard  could  be  interpreted  as  that  of  a fibrinous  pneu- 
monia, the  presence  of  haemorrhagic  foci  in  the  greyish  tissue  indicating  different 
stages  in  the  evolution  of  this  pneumonia.  In  comparison  with  the  autopsies  made 
later  the  description  given  can  be  interpreted  differently.  The  diagnosis  fibrinous 
pneumonia  does  not  cover  all  the  changes  that  were  present.  The  diagnosis  of  a 
“productive  pneumonia”  would,  apparently,  meet  the  case  better,  a.  considerable 
amount  of  connective  tissue  having  been  found  soaked  with  plasma,  part  of  which 
was  coagulated.  This  view  was  supported  by  the  presence  of  emphysema  in  the 
mediastinal  glands,  the  emphysema  being  a traumatic  one,  commencing  in  the  lungs — 
a lesion  which  may  be  considered  to  be  pathognomonic  of  Jagziekte. 

2.  Horse  73.  four  year  old  bay  gelding,  arrived  in  Allerton  from  Noodsberg 
on  the  15th  November,  1915. 

Anamnesis.- — It  was  noticed  to  be  “blowing”  from  about  the  20th  October, 
1915,  previous  to  that  time  it  had  a slight,  short  cough.  This  animal  had  shown  a 
variance  in  the  severity  of  the  symptoms.  At  times  the  blowing  was  not  so  marked 
as  at  others.  During  the  whole  time  the  appetite  had  always  remained  good. 

Status  prrsens  taken  on  the  farm  on  the  14th  November,  1915 ; the  respirations 
were  120  per  minute,  the  pulse  was  increased  to  the  same  number,  the  temperature 
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was  104°F.  A slight,  short  cough  was  heard  once  or  twice.  The  horse  fed 
greedily  on  being  brought  into  the  stable  for  examination.  It  was  sent  to  the 
laboratory  at  Allerton,  and  arrived  there  on  the  evening  of  the  I5th 
November,  1915,  and  was  then  placed  under  observation.  On  the  following  day  a 
clinical  examination  was  made  and  the  conditions  noted  were  : Temperature  100°F, 
pulse  96.  Conjunctiva  slightly  injected.  Respirations  very  frequent,  being  78  per 
minute,  the  inspiratory  effort  being  forced  as  evidenced  by  the  very  marked  forward 
movements  of  the  ribs.  The  expiratory  effort  was  marked  by  abdominal  contraction, 
accompanying  and  outlasting  the  thoracic  movement  so  giving  rise  to  the  appearance 
of  the  abdominal  groove.  There  was  also  a slight  sound  produced  in  the  nasal  cavity. 
Auscultation  revealed  a dullness  and  absence  of  vesicular  murmur  in  the  greater 
part  of  the  upper  portion  of  both  lungs.  In  the  lower  portions  the  vesicular 
murmur  appeared  to  be  increased  whilst  the  bronchial  sounds  appeared  coarse.  At 
this  time  the  animal  was  feeding  very  well  and  was  still  able  to  stand.  On  the  same 
evening  the  temperature  was  101-6°F,  the  animal  was  still  standing  and  feeding  very 
well.  The  respirations  and  pulse  were  about  the  same  as  earlier  in  the  day.  On 

the  morning  of  the  following  day  the  horse  was  noted  to  be  down  and  unable  to 

rise,  the  temperature  being  99-2°F,  it  was  then  lifted  and  was  able  to  stand.  , The 
respirations  counted  some  little  time  after  lifting  were  about  80  per  minute,  the 
pulse  was  the  same.  A little  later  on  the  horse  went  down  again.  As  it  appeared 
very  probable  that  death  would  occur  that  evening  or  over  night  it  was  deemed 
advisable  to  destroy  the  horse  in  order  to  obtain  material  for  inoculation  experiments. 
It  was  killed  on  the  afternoon  of  the  same  day  (17th  November,  1915). 

Autopsy. — Post-mortem  was  made  soon  after  death.  Rigor  mortis  was  absent. 
The  condition  was  fair.  The  integument  showed  no  abnormalities,  neither  did  the 
natural  openings.  The  conjunctiva  was  slightly  injected.  The  flesh  of  the  muscles, 
had  a dark  red  appearance.  The  fat  was  fairly  well  developed.  The  superficial 
lymph  nodes  showed  no  changes.  The  peritoneal  cavity  appeared  normal.  The  lungs 
were  partly  collapsed  in  the  ventral  portions,  the  dorsal  portion  was  firm  on  mani- 
pulation, the  consolidation  involving  one-third  to  a half  of  the  main  lobe  at  either 

side.  On  section  it  cut  firmly  with  a smooth  surface.  Progressive  indurative  changes 
were  apparent  in  the  consolidated  areas.  A fine  network  of  greyish  lines  (Inter- 
lobular tissue)  enclosed  in  places  areas  of  yellow  or  yellow-white  colour  that  were 
opaque,  in  other  places  were  areas  (groups  of  lobules)  that  were  greyish  or  slightly 
reddish-grey  -in  colour  and  somewhat  translucent.  The  small  vessels  of  the  epiglottis 
appeared  slightly  injected.  The  bronchi  showed  no  changes.  The  bronchial  and 
mediastinal  lymph  nodes  were  emphysematous  and  contained  cavities  filled  with  air. 
Both  endocardiums  were  normal,  also  the  epicardium.  The  myocardium  was  reddish- 
brown  and  slightly  opaque.  Fibrous  patches  and  filaments  were  present  in  the  liver 
capsule.  On  section  the  parenchyma  appeared  slightly  opaque,  of  reddish-brown 
colour.  It  was  somewhat  friable.  The  trabeculae  of  the  spleen  were  fairly  distinct. 
The  pulp  was  dark  red,  moist  and  fairly  firm.  Some  gastrophilus  larvae  were  pre- 
sent in  the  stomach.  The  small  and  large  intestines  showed  no  changes.  The  capsules 
of  the  kidneys  were  easily  detached.  ITyperaemia  of  the  cortex  was  present,  its  colour 
was  reddish  brown,  the  consistence  was  normal.  The  bladder  contained  some 
yellowish  urine.  A slight  injection  of  the  mucous  membrane  of  the  septum  nasi  was 
noticeable. 

Pathological  Anatomical  Diagnosis. — Pneumonia  fibrinosa  et  productiva. 
Emphysema  of  the  lymph  nodes. 

Microscopical  Examination  of  the  Lymph  Nodes. — On  naked  eye  examination  the 
impression  was  given  that  it  was  a piece  of  emphysematous  lung  with  some  pneu- 
monic foci.  The  tissue  was  no  doubt  that  of  a lymph  node  but  full  of  holes,  some- 
times confluent  and  of  about  the  size  of  alveoli. 

Epicrisis. — The  presence  of  a pneumonia  was  evident  which  apparently  was  of  a 
mixed  description  both  fibrinous  and  fibroblastic.  A very  conspicuous  lesion  was 
the  emphysema  of  the  lymph  nodes. 

3.  Horse  74,  a bay  gelding,  arrived  in  Allerton  on  the  7th  December,  1915,  front 
Fawn  Leas,  with  symptoms  of  Jagziekte.  It  was  placed  under  observation  and 
fever  reactions  were  noted  of  a remittent  type,  occurring  in  three  periods  separated 
by  intervals  of  apyrexia,  lasting  respectively  one-and-a-half  and  two  days.  The  first 
fever  curve  extended  over  four  days,  the  second  over  five  days  and  the  third  one 
lasted  three  days.  The  maximal  exacerbation  of  the  first  period  was  102-8°F  the 
lowest  remission  100-2°F  ; the  highest  exacerbation  of  the  second  period  occurred  on 
the  last  day  and  was  103-4°F ; it  was  succeeded  by  a remission  to  99°F.  The 
maximal  remission  during  this  second  period  was  100-4°F ; in  the  third  period  the 
acme  was  at  102-8°F  on  the  day  before  death.  The  animal  died  on  the  25th 
December,  1915. 

Pathological  Anatomical  Diagnosis. — Pneumonia  fibrinosa  et  productiva 

Emphysema  of  the  lungs  and  of  the  bronchial  lymph  nodes. 
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Epicrisis. — The  horse  was  under  observation  for  twenty  days  The  disease  was 
diagnosed  during  life  as  one  of  Jagziekte.  Of  interest  was  the  presence  of  a fever 
that  appeared  at  intervals.  It  was  not  very  high  and  was  of  a remittent  type.  The 
presence  of  emphysema  in  the  bronchial  lymph  nodes  was  a conspicuous  lesion  and 
pathognomonic  for  Jagziekte. 

4.  Mule  121,  an  aged  brown  gelding,  arrived  in  Allerton  on  the  20th  May, 
1916,  from  Ixopo,  suffering  from  Jagziekte.'  Recording  of  temperature  was  com- 
menced on  the  same  day  and  continued  until  the  8th  June,  when  the  animal  was 
destroyed.  From  the  third  day  of  observation  a definite  fever  curve  was  present 
which  lasted  to  the  eighteenth  day,  the  fever  was  more  of  a continuous  type  with 
remittent  breaks.  'The  evening  exacerbations  oscillated  about  the  102°F  line,  the 
morning  remissions  were  near  the  101°F  line.  Towards  the  end  of  the  curve  both 
evening  and  morning  records  were  lower  by  about  one  degree.  The  two  days  pre- 
ceding death  the  records  were  at  and  below  100°F.  On  the  19th  day  of  observation 
the  respirations  numbered  80  and  the  pulse  80,  the  animal  on  this  date  was  seen 
feeding.  On  the  morning  before  the  animal  -was  killed  the  pulse  was  at  80  and  the 
respirations  at  18 ; the  conjunctivae  were  noted  to  be  slightly  injected. 

Autopsy.— Post-mortem  was  made  soon  after  death.  The  condition  was  poor. 
The  pleural  cavities  contained  no  foreign  contents ; in  the  trachea  w'as  some  foam, 
the  mucosa  was  pale.  In  the  pericardium  were  125. cc.  of  clear  straw  coloured  fluid. 
The  lungs  were  inflated,  standing  out  prominently,  the  surface  was  bossellated  and 
irregular  in  outline ; the  colour  was  pale  yellowish,  but  isolated  areas  of  irregular 
shape  and  limited  extent  were  pinkish  to  dark  brown.  On  manipulation,  firm  con- 
solidated foci  were  noted  to  be  involving  the  lung  tissue  from  one  pleural  surface  to 
the  other.  In  some  places  localised  foci  were  situated  deep  in  the  spongy 
parenchyma.  On  section  the  tissue  cut  firm  and  had  a flesh  like  aspect,  practically 
no  blood  flowed  from  the  surface  of  the  section.  Some  increase  of  connective  tissue 
in  the  interlobular  spaces  could  be  recognised.  Many  of  the  bronchi  were  plugged. 
The  middle  lobe  was  almost  completely  carnified  with  the  exception  of  a portion 
along  the  upper  border  and  a few  localised  areas  in  the  body.  The  apical  lobe 
showed  a considerable  number  of  foci  of  carnification.  The  intervening  lung  tissue 
was  markedly  emphysematous.  The  bronchial  lymph  nodes  were  very  much 
enlarged  and  embedded  in  a gelatinous  substance,  spongy  and  very  soft  in  consis- 
tence, breaking  under  slight  pressure;  on  section  large  air  spaces  were  present.  The 
glandular  substance  was  dark  yellowish  brown  in  appearance.  The  spleen  was 
normal.  The  stomach,  the  small  and  large  intestines  showed  no  changes. 
Hyperaemia  of  the  intermediary  zone  of  the  kidney  was  present.  The  capsule  was 
adherent.  The  bladder  contained  one  pint  of  thick  yellowish -white  urine. 

Pathological  Anatomical  Diagnosis. — Pneumonia  fibrinosa  et  ‘productiva. 

Emphysema  et  oedema  pulmonum.  Bronchitis  catarrhalis : Emphysema  of  the 
mediastinal  and  bronchial  lymph  nodes.  Slight  hydropericardium. 

Epicrisis. — This  animal  had  been  19  days  under  observation  but  was  ill  for  some 
time  before,  so  that  the  exact  length  of  illness  cannot  be  determined.  The  presence 
of  consolidated  foci  of  flesh-like  appearance  could  be  interpreted  as  a fibroblastic 
organisation,  which  occupied  the  greater  portion  of  the  lungs,  the  intervening  tissue 
was  emphysematous,  probably  of  a compensatory  nature.  Emphysema  in  the 
bronchial  and  mediastinal  glands  was  conspicuous. 

5.  Horse  139,  a bay  entire,  arrived  in  Allerton  on  21st  August,  1916,  from 
Seven  Oaks,  suffering  from  Dunziekte.  It  died  the  following  day. 

Autopsy. — Rigor  mortis  was  not  present.  The  condition  was  poor.  The  pleural 
•cavities  contained  a quantity  of  straw  coloured  liquid.  The  lungs  were  inflated. 
The  pleural  surface  showed  yellow  gelatinous  infiltration.  Both  lungs  showed  exten- 
sive foci  of  consolidation  in  the  main  lobes,  interspersed  with  irregular  patches  of 
acute  hyperaemia.  Relatively  intact  lung  tissue  was  only  in  the  interior  and  the 
ventral  portions  of  the  main  lobes.  Some  foam  was  present  in  the  trachea.  The 
bronchial  lymph  nodes  were  emphysematous.  The  pericardium  was  distended 
with  straw-coloured  fluid.  Both  ventricles  of  the  heart  contained  a blood 
coagulum.  The  spleen  was  normal.  A slight  hyperaemia  of  the  fundus  of  the 
stomach  was  present.  The  mucosa  of  the  duodenum  was  thickened  and  the  jejunum 
and  ileum  showed  acute  hyperaemia.  The  mucosa  of  the  caecum  was  injected 
The  colon  showed  slight  patchy  hyperaemia.  Strong  hyperaemia  of  the  cortex  of 
the  kidney  was  noted.  The  capsule  was  not  easily  detached.  The  organ  was  firm 
and  hard. 

Pathological  Anatomical  Diagnosis. — Hvdropericardium.  Hydrothorax.  Pneu- 

monia fibrinosa  et  productiva.  Hyperaemia  of  the  lungs  and  oedema.  Emphysema 
of  bronchial  and  mediastinal  glands.  Hyperaemia  of  the  mucosa  intestinalis. 
Hyperaemia  of  the  kidneys. 

Epicrisis. — The  pneumonic  lesions  were  described  as  solid  and  occupied  the 
greater  portion  of  the  lungs.  Alongside  were  foci  of  acute  hyperaemia  so  that 
simultaneously  several  stages  of  a consolidating  process  were  present.  Emphysema 
was  present  in  the  bronchial  and  mediastinal  lymph  nodes.  In  the  absence  of 
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further  details  the  deduction  is  justified  that  the  consolidation  was  due  to  a 
fibroblastic  organisation  with  a concomitant  fibrinous  infiltration.  The  diagnosis 
Pneumonia  fibrinosa  et  productiva  would  thus  be  justified. 

6.  Horse  42,  a red  roan  gelding.  This  horse  obtained  a daily  ration  of  hay  from 
the  farm  Singletree ; the  grass  had  been  cut  in  the  paddock  of  which  the  hay  was 
reported  to  have  caused  the  disease  in  horses  which  consumed  it.  Feeding  com- 
menced on  the  26th  November,  1915,  and  was  discontinued  on  the  12th  December, 
1915.  A total  quantity  of  279  lbs.  of  hay  was  consumed  in  sixteen  days. 

Temperature  Record. — During  the  period  of  feeding  no  abnormalities  in  the 
temperature  curve  were  noted,  morning  and  evening  records  oscillated  between  98 
and  100°F.  They  rarely  went  above  the  latter  limit  and  never  reached  101°F. 
From  the  2nd  February,  1916,  onwards,  viz.,  the  67th  day  after  commencement  of 
feeding  a reaction  started  that  was  characterised  by  higher  morning  and  evening 
records,  the  former  averaging  about  99°F,  the  latter  lOT’F.  on  some  occasions  the 
101°F  limit  was  exceeded.  This  reaction  lasted  until  the  15th  February,  or  the 
eightieth  day,  when  a normal  record  was  registered  that  lasted  until  the  20th 
February.  The  recording  of  temperature  was  discontinued  during  the  period  28th 
February  to  the  9th  March,  1916.  On  the  latter  date  the  morning  record  w'as 
102-6°F,  in  the  morning ; in  the  evening  of  the  next  day  it  was  101-8UF.  On  the  11th 
March  a sharp  rise  occurred  to  103-8°F  in  the  evening,  to  104-6°F  in  the  evening 
of  the  12th.  to  106°F  in  the  evening  of  the  13th,  whilst  the  corresponding  morning 
remissions  were  102-2°F  on  the  12th,  102-8°F  on  the  13th.  The  horse  died  during 
the  night. 

Autopsy.—  Rigor  mortis  was  present.  The  condition  was  fair.  The  integument 
showed  slight  abrasions  on  the  left  forearm  and  elbow.  The  visible  mucous  mem- 
branes had  a pale  yellowish  tinge.  The  appearance  of  the  flesh  was  reddish.  Some 
clear  yellow  liquid  (about  a litre)  was  present  in  both  pleural  sacs.  The  vessels  of 
the  larynx  were  slightly  injected.  Some  froth  was  present  and  some  was  also  pre- 
sent in  the  trachea  and  the  bronchi.  The  costal  pleura  and  the  mediastinum 
showed  no  abnormalities.  The  peritoneal  cavity  contained  a very  small  quantity  of 
clear  yellow  liquid.  The  pericardium  contained  about  500.ee.  clear  yellow  liquid. 
The  submandibular  and  pharyngeal  lymph  nodes  were  normal.  The  lungs  were  not 
distended.  Some  patches  of  fibrous  thickening  were  present  under  the  pleura  and 
also  a very  few  small  patches  of  subpleural,  yellow  gelatinous  exudate,  most  marked 
on  the  right  side.  On  section  both  lungs  were  fairly  firm  and  well  marked  oedema 
was  present.  The  surface  of  the  section  was  slightly  granular  and  varying  in  colour 
from  reddish  grey  in  places  to  greyish-yellow  or  yellow  in  others.  Pieces  removed 
were  floating  in  water.  Some  areas  showed  induration  corresponding  to  the  descrip- 
tion of  fibroblastic  tissue.  The  bronchial  and  mediastinal  lymph  nodes  were  slightly 
emphysematous  and  the  spaces  contained  clear  yellow  liquid.  Some  coagulated  blood 
and  a plasma  coagulum  were  present  in  the  ventricles.  The  endocardiums  were  of 
normal  appearance.  The  myocardium  was  pale  brown.  It  was  softer  and  more 
opaque  than  usual.  In  the  epicardium  were  extravasations  at  the  base  of  the 
right  and  some  ecchymoses  at  the  base  of  the  left  ventricle  and  petechiae  and 
■ecchymoses  along  the  coronary  furrows.  Some  patches  of  fibrous  thickening  were  on 
the  diaphragmatic  surface  of  the  liver.  On  section  the  lobulation  was  distinct,  the 
colour  of  the  parenchyma  was  pale  brown  and  slightly  opaque.  The  consistence  was 
somewhat  friable.  The  periportal  glands  showed  no  changes.  'The  pulp  of  the  spleen 
was  dark  red,  slightly  swollen,  soft  and  moist.  The  trabeculae  were  fairly  distinct. 
The  follicles  were  not  enlarged.  Gastrophilus  larvae  were  present  in  the  stomach. 
The  fundus  showed  marked  diffuse  reddening  over  a large  portion.  The  small 
intestines  showed  a patchy  diffuse  hvperaemia  in  the  jejunum  and  the  ileum.  The 
mucosa  was  slightly  thickened  with  a catarrhal  exudate  on  the  surface.  The  colon 
and  caecum  showed  marked  patchy  diffuse  hvperaemia.  Few  sclerostomes  were 
present.  'The  capsules  of  the  kidneys  were  easily  detached.  On  section  the  kidney 
was  very  markedly  congested,  the  medulla  being  blackish  red.  The  vessels  of  the 
cortex  were  congested  and  the  glomerules  distinctly  visible.  The  consistence  was 
friable. 

Microscopical  Examination  of  the  Lung*. — The  capillaries  were  distended  with 
red  corpuscles.  The  inter  alveolar  septa  were  thickened  by  connective  tissue  of 
recent  formation,  consisting  mainly  of  spindle  shaped  cells  embedded  in  wavy  fibres. 
The  alveoli  and  the  small  bronchi  were  filled  with  desquamated  epithelial  cells. 
There  was  also  liquid  in  the  alveoli,  it  occasionally  included  a cell  taking  the  colour 
rather  deeply.  On  higher  magnification  colonies  of  bacilli  were  seen  ; they  were 
gram-positive.  'They  occurred  some  singly,  but  practically  always  in  clusters. 
(P.M.  bacteria). 

Pathological  Anatomical  Diagnosis. — Slight  Icterus.  Hydrothorax.  Hydro- 
pericardium. Pleuritis  eatarrhalis.  Pneumonia  desquamate  va  et  productiva. 

Emphysema,  Oedema  and  hvperaemia  pulmonum.  Emphysema  of  bronchial  and 
mediastinal  lymph  nodes.  Fatty  degeneration  of  the  myocardium,  ecchymoses  in 


T8 

epicardium ; slight  tumor  splenis.  Hyperaemia  of  intestines.  Hyperaemia  of  the 
kidneys. 

Epicrisis. — The  main  change  in  this  pneumonia  was  the  increase  of  fibroblastic- 
tissue  corresponding  to  a granulation  tissue  which  apparently  occupied  the  inter- 
lobular septa.  The  parenchyma  was  soaked  with  oedema  and  desquamation  of  the- 
alveolar  bronchial  epithelial  cells  was  present.  The  process  was  interpreted  as  a 
pneumonia  productiva.  The  interesting  fact  was  that  this  pneumonia  appeared 
after  the  feeding  of  hay  supplied  during  a period  of  16  days.  Death  occurred  92 
days  after  feeding  was  discontinued.  It  was  possible  that  the  light  feverish  dis- 
turbance from  the  67th  day  onwards  formed  part  of  the  symptoms. 

7.  Horse  119,  an  aged  bay  gelding,  was  utilised  in  a feeding  experiment  with, 
hay  from  Singletree.  The  hay  contained  the  plant  Crotalaria  dura.  Feeding  was 
commenced  on  the  11th  August,  1916,  and  discontinued  on  the  10th  October,  1916. 
The  temperature  of  the  horse  was  registered  daily ; it  ran  a fairly  normal  course 
until  the  103rd  day  when  it  went  over  into  a fever  curve  which  was  characterised  by 
fairly  low  evening  exacerbations,  passing  102°F  on  one  occasion  only  (103rd  day), 
the  morning  remissions  being  near  the  100°F  line.  From  the  114th  day  onwards  the 
temperature  rose  to  102°F  and  above,  the  morning  and  evening  records  differed, 
but  very  little  and  the  rising  continued  somewhat  irregularly  during  the  following, 
days,  until  it  had  reached  104-6°F,  on  the  122nd  day  when  the  horse  was  destroyed. 
With  the  onset  of  the  first  fever  the  respiration  was  accelerated  to  68  per  minute,  it 

remained  at  this  rate  for  about  a week,  when  it  slowed  down  to  an  average  of  54 

for  another  five  days.  The  acceleration  then  increased  again  to  64,  then  to  76  and 
eventually  to  reach  90  at  which  rate  it  remained  for  three  successive  days.  On  the- 
day  prior  to  death  it  was  88  and  on  the  date  of  slaughter  78.  'The  pulse  rate  was 

48  at  the  beginning,  it  descended  to  38  at  the  time  when  the  respiration  had 

decreased  and  it  reached  68  when  the  respiration  was  at  its  maximum.  In  this 
horse  coughing  was  registered  during  the  last  days  of  observation.  At  this  time  the 
horse  also  refused  to  feed. 

Autopsy. — The  post-mortem  examination  was  made  soon  after  death.  The 
whole  of  the  anterior  lobe  of  the  right  lung  and  all  the  main  lobe  with  the  exception, 
of  a small  portion  along  the  dorsal  border  and  at  the  base  showed  consolidation. 
The  lung  was  not  collapsed  and  showed  rib  markings.  On  section  it  was  greyish 
and  anaemic  in  appearance,  a little  blood  oozed  from  the  surface  of  the  section. 
The  bronchi  were  plugged  in  many  instances  and  occluded.  The  lung  tissue  was 
firm  and  carnified.  The  original  spongy  lung  tissue  had  entirely  disappeared.  No 
abscess  formation  or  appearance  of  breaking  down  was  noted.  The  pleura  was 
thickened.  Similar  conditions  were  present  in  the  left  lung  affecting  the  apical  lobe 
and  the  anterior  portion  of  the  main  lobe.  The  border  of  the  main  lobe  was  to  a 
great  extent  in  a condition  of  atelectasis.  The  bronchial  and  mediastinal  lymph 
nodes  were  very  much  enlarged  and  on  section  showed  numerous  cavities,  the  surface 
having  a spongy  appearance. 

Microscopical  Examination. — Lungs  : The  section  was  characterized  by  the  pre- 
sence of  a very  loose  fibroblastic  tissue  replacing  the  alveoli,  forming  larger  and 
narrower  septa.  A homogeneous  transparent  substance  was  present  in  this  tissue. 
The  alveoli  showed  either  desquamated  cells  or  were  devoid  of  all  cells.  In  some- 
alveoli  the  whole  lumen  was  filled  with  cells  which  were  enlarged,  they  were  usually 
not  stained  or  when  so  deeply  and  diffusely.  Similar  conditions  were  present  in  the 
bronchial  and  even  to  some  extent  in  the  larger  bronchi.  Patches  of  alveolar 
reticulum  were  devoid  of  any  epithelial  lining.  In  some  places  bundles  of  fibro- 
blasts were  formed  and  very  little  or  no  fibrillar  substance  was  noted.  The  bronchi 
in  many  cases  were  plugged  and  contained  polymorphonuclear  cells  in  addition  to 
desquamated  epithelial  cells  and  homogeneous  substance.  On  a few  places  there  were 
accumulations  of  round  cells.  There  was  no  cellular  infiltration  of  the  walls  of  the- 
vessels.  Some  grey  coloured  granular  substance  was  present  in  the  adventitia  of  a 
larger  bronchus.  Kidney  : In  some  of  the  tubuli  contorti  the  nuclei  appeared 

pycnotic.  Liver  : Brown  pigment  was  in  some  of  the  liver  cells  adjoining  the 
central  vein.  Very  few  cells  contained  fat  vacuoles;  in  some  parts  the  pigment  was 
present  in  a great  number  of  cells,  giving  the  section  a brownish  yellow  patchy 
appearance.  Spleen  : A fair  amount  of  coarse  pigment  was  in  the  spleen. 

Lymphatc  glands  : Some  pigment  was  present. 

Pathological  Anatomical  Diagnosis. — Bronchitis  catarrhalis.  Pneumonia  desquama 
tiva  et  productiva.  Oedema  pulmonum.  Emphysema  of  the  bronchial  and  mediastinal 
glands.  Pigment  in  liver,  spleen  and  lymph  nodes. 

Epicrisis. — Feeding  with  hay  containing  Crotalaria  dura  was  carried  out  for  a 
period  of  sixty  days.  The  first  symptoms  of  Jagziekte  appeared  on  the  102nd  day 
or  42  days  after  discontinuation  of  the  feeding.  There  was  thus  an  incubation 
period,  the  length  of  which  cannot  exactly  be  determined.  The  horse  was  killed  in 
extremis.  The  disease  lasted  twentv  days  and  was  characterised  by  an  irregular 
remittent  fever  in  the  beginning  and  by  an  irregular  continuous  fever  at  the  end. 
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The  lesions  found  in  the  lungs  could  be  interpreted  as  those  of  a granulation  tissue 
permeating  a portion  of  the  lungs.  It  formed  a meshwork  which  replaced  the 
former  lung  tissue  and  was  filled  with  a homogeneous  substance  and  desquamated 
cells  hence  the  diagnosis  of  a pneumonia  desquamativa  et  productiva  would  be 
justified. 

8.  Horse  131  (9534),  an  aged  bay  gelding,  was  fed  on  two  occasions  on  Crota- 
laria  dura  collected  at  Singletree.  The  first  time  from  11th  August,  1916,  to  the 
AOth  August,  1916,  when  50  lbs.  were  consumed  and  the  second  time  from  the  8th 
January,  1917,  to  the  19th  January,  1917,  when  150  lbs.  were  consumed.  The  tem- 

perature was  registered  daily  and  no  abnormalities  were  noted  during  the  first 
feeding  experiment.  For  about  ten  days  after  the  second  feeding  test  had  com- 
menced the  temperature  showed  somewhat  wider  daily  differences,  both  exacerbations 
and  remissions  having  wider  excursions,  the  former,  however,  never  reached  102°F, 
although  the  latter  went  as  low  as  98°F.  Subsequently  at  times  similar  remittent 
curves  were  noted.  From  the  40th  to  the  65th  day  the  curve  was  regular. 
-On  the  66th  day  febrile  disturbances  commenced  and  two  short  periods  of 
pyrexia  followed  within  the  next  ten  days.  From  the  75th  day  the  temperature  rose 
to  reach  almost  105°F  on  the  77th  day  and  from  that  date  a remittent  fever 
•continued  with  exacerbations  to  105°F  and  above  and  remissions  to  101°F,  the 
daily  differences  thus  being  at  times  4 to  5 degrees.  Towards  the  end  the  records 
were  lower.  In  this  curve  an  ascending  and  a descending  branch  could  thus  be 
recognized,  the  intermediate  curve  showed  high  exacerbations  and  deep  remissions. 
An  increase  in  the  respiration  was  noted  on  the  71st  day,  it  began  with  42  per 
minute,  it  rose  to  60  and  70  and  remained  at  this  figure.  The  pulse  rate  likewise 
soon  rose  and  remained  at  an  average  of  68.  ’The  horse  refused  feeding  from  time 
to  time  when  the  anorexia  was  well  marked.  The  mucous  membranes  of  the  eyes  were 
injected  and  ecchvmosed.  The  horse  was  killed  on  the  88th  day  in  collapse,  being 
unable  to  rise  in  the  morning. 

Autopsy. — The  post-mortem  was  made  soon  after  death.  Rigor  mortis  was  not 
present.  In  the  peritoneal  cavity  was  a number  of  filaria  equi.  Both  lungs 
showed  interstitial  pneumonia,  affecting  principally  the  dorsal  border  and  adjoining 
portions.  The  ventral  border  of  both  lungs  showed  atelectasis.  The  foci  were 
firm  and  flesh-like  in  consistence.  The  vessels  of  the  pleura  were  intensely  injected. 
On  section  the  tissue  appeared  greyish,  hepatised  with  numerous  small  blood 
•extravasations  throughout  the  lesion.  The  latter  showed  ill-defined  borders,  the  line 
of  demarcation  was  not  distinct.  The  bronchi  and  bronchioles  were  occluded. 
On  pressure  a sanguinous  foamy  serum  exuded.  The  bronchial  and  mediastinal 
glands  were  enlarged  and  appeared  to  be  impregnated  with  gas,  the  whole  tissue 
Being  sponge-like.  The  pericardium  contained  about  50. cc.  clear  fluid.  Both 
endocardiums  were  normal.  Extravasations  and  petechiae  were  present  under  the 
epicardium.  Fibrous  filaments  in  patches  were  in  the  capsule  of  the  liver.  The 
parenchyma-  was  normal  in  appearance  and  consistence.  A few  calcareous  nodules 
size  of  pea  were  present.  The  spleen  was  not  enlarged ; the  surface  somewhat 
ibosselated  ; the  pulp  was  dry  ; the  trabeculae  were  distinct.  The  kidneys  showed  strong 
hyperaemia  of  the  'intermediary  zone.  A slight  injection  of  the  medul- 
lary rays  was  noticeable.  The  capsule  was  adherent.  The  surface  of  the  cortex 
was  mottled  by  irregular  grey  spots  and  patches  ; the  consistence  was  normal.  The 
stomach  was  full  of  food,  it  contained  a few  gastrophilus  larvae  and  a small 
spiroptera  tumour.  The  mucosa  was  normal.  The  duodenum  was  slightly  injected, 
its  mucosa  slightly  thickened.  The  mucosa  of  the  jejunum  and  the  ileum  was  very 
much  thickened  and  gelatinous  in  appearance,  covered  with  bile  stained  mucus.  In 
the  caecum  acute  diffuse  hyperaemia  was  present,  the  mucosa  was  thickened.  The 
first  portion  of  the  colon  showed  acute  diffuse  hyperaemia,  the  mucosa  was  thickened. 
The  second  portion  showed  patchy  hyperaemia  of  the  thickened  mucosa.  In  the 
third  and  fourth  portion  the  mucosa  was  slightly  thickened  and  brownish  discoloured. 
The  bladder  contained  yellow  urine. 

Microscopical  Examination  (1). — Lung  : The  naked  eye  inspection  of  the  pieces  sub- 
mitted showed  a surface  with  plenty  of  vesicles  of  different  sizes  and  between  them 
a meshwork  of  connective  tissue,  which  was  of  homogeneous  and  smooth  aspect. 
Under  low  power  it  could  be  seen  that  there  was  more  consolidation  present  than 
vesicles  and  on  higher  magnification  it  was  quite  evident  that  the  alveoli  were 
•enormously  distended.  In  many  places  the  septa  were  torn  and  the  lumens  con- 
fluent. In  the  consolidated  portions  the  alveoli  could  be  made  out  by  the 
thickened  septa  and  by  the  increased  number  of  leucocytes  in  the  capillaries.  'I  heir 
lumens  were  of  different  size  and  more  frequently  quite  irregular  and  were  filled 
with  a thready  substance  (fibrin).  In  other  alveoli  large  cells  with  a broad 
cytoplasma  margin  were  present  containing  comparatively  small  and  pale  nuclei 
(desquamated  epithelial  cells).  Where  these  cells  were  crowded  they  had  poly- 
gonal forms.  Desquamated  cells  and  fibrin  were  frequently  in  the  same  alveoli. 
In  some  alveoli  the  fibrin  was  dominant,  in  others  the  cells.  In  some  places  it 
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could  distinctly  be  seen  that  these  cells  underwent  necrosis.  They  were  blade 

stained  and  were  filled  with  black  granules;  in  some,  probably  the'  final  stages,, 
nothing  but  black  substance  was  left  resembling  almost  an  inkblot.  Where  the  alveoli 
had  disappeared  a loose  connective  tissue  mesh  work  was  present  which,  to  judge  by  the 
presence  of  a homogeneous  pinkish  stained  substance  was  soaked  with  serum,  con 
taining  in  many  places  a few  to  a number  of  the  mentioned  large  cells  which 

appeared  swollen.  Here  also  distinct  bundles  of  fibroblasts  were  found  with 

fibrillar  substance  in  parallel  arrangement.  In  places  capillaries  were  seen  dis- 
tinctly traversing  the  tissue  and  branching  out.  There  were  a number  of 
desquamated  cells  dotted  about  in  the  connective  tissue  meshes.  In  some  places  the 
thick  fibroblastic  bundles  formed  some  kind  of  structure,  indicating  the  former 

alveolar  arrangement.  There  were  also  groups  of  round  cells  present — lymphocytes, 
and  polyblasts — forming  small  clusters,  usually  in  the  septa.  Most  of  the  bronchi 
were  distended,  their  lining  was  stretched,  their  lumen  contained  homogeneous  sub- 
stance or  a plug  of  polymorphonuclear  cells.  At  one  place  was  a group  of 
bronchial  tubules  of  various  calibres,  the  lumen  of  one  was  particularly  large  ancf 
the  walls  were  sinuous,  it  contained  pus  cells  and  homogeneous  substance ; the 
remaining  tubules  were  small  and  also  contained  pus  cells ; their  wall  was  thick 
and  consisted  of  several  layers  of  cells.  Some  tubules  showed  no  lumen  at  all,  only 
a group  or  a bud  of  epithelial  cells  was  present ; they  were  all  placed  in  a con- 
nective tissue  stroma.  'The  protoplasma  of  these  cells  stained  brownish  and 

contrasted  distinctly  with  the  neighbouring  connective  tissue.  The  nuclei  were 
fairly  large,  round  or  oval  and  very  faintly  stained.  In  some  larger  bronchi 
desquamated  cells  were  a]so  present. 

(2) .  In  a second  section  the  conditions  were  similar.  There  was,  however,  much 
more  connective  tissue  present,  forming  distinct  bands  and  in  these  a branching 
arrangement  could  be  seen  of  capillaries  much  engorged.  In  several  places  amongst 
the  desquamated  cells  were  unusually  large  cells  with  a number  of  nuclei  in  the 
centre — giant  cells.  Groups  of  bronchial  cross  sections  were  rather  frequent  and 
amongst  them  were  several  cut  longitudinally.  The  lumen  of  some  was  irregular 
and  sinuous.  One  in  particular  had  almost  the  shape  of  a shamrock  leaf,  it  was 
filled  with  pus  cells  and  desquamated  epithelial  cells.  In  many  bronchioles  the 
lining  underwent  necrosis  with  black  staining  of  the  cells.  There  were  also  groups, 
of  desquamated  cells  undergoing  necrosis  and  in  the  centre  of  the  groups  were  the- 
abovementioned  giant  cells.  'These  groups  resembled  in  some  respect  the  bronchial 
tubes,  but  were  not  so  well  defined  and  circumscribed.  Some  of  the  longitudinally 
cut  bronchi  showed  pictures  like  the  antlers  of  a stag,  there  was  no  lumen  in  the 
branches,  but  in  the  shaft,  which  contained  pus  cells. 

(3) .  The  piece  of  lung  from  which  this  section  was  taken  was  white.  The  surface- 

was  smooth  and  contained  a small  number  of  holes  of  different  calibre.  The  sec- 
tion examined  under  low  power  showed  the  presence  of  a connective  tissue  texture 
occupying  by  far  the  greatest  portion.  There  were  some  holes  present',  usually  a. 
number,  three  to  twelve,  separated  by  septa.  A second  kind  of  hole,  usually  single, 
was  due  to  distended  bronchi.  The  connective  tissue  consisted  mainly  of  fibro- 
blasts with  but  little  ground  substance,  which  was  homogeneous  and  apparently  was 
soaked  with  serum.  In  this  ground  substance  capillaries  were  seen  branching  in 
different  directions.  In  some  parts  the  fibroblasts  formed  distinct  bundles.  In  the 
meshes  were  round  cells  of  lymphocytic  and  polyblastic  type,  equally  scattered  about 
and  also  forming  small  clusters.  Occasionally  collections  of  desquamated  epithelial 
cells  included  the  giant  cells  mentioned  before.  'They  were  of  different  size.  Some 
of  these  giant  cells  showed  the  nuclei  placed  in  the  periphery.  Placed  in  this; 
connective  tissue  texture  were  what  appeared  to  be  proliferating  bronchi.  They 

formed  groups,  usually  one  with  a larger  lumen  in  the  centre,  the  rest  arranged 
in  the  circumference.  They  also  formed  tracts.  A number  of  cross  and  slant 
sections  followed  each  other  in  a definite  direction  and  in  two  lobules  it  could  be 
seen  that  they  converged  towards  a larger  longitudinally  cut  bronchus.  Two 
different  types  of  bronchi  could  be  distinguished.  One,  which  could  be  called  the 
normal  one,  showed  the  muscular  wall  well  developed,  usually  with  a folded  mucosa 
and  the  cells  in  several  layers,  with  deep  staining  nuclei  in  the  basal  portion.  In 

the  second  type  the  epithelial  cells  appeared  cubical  or  polygonal  with  a round 

faintly  stained  nucleus  and  a brownish  tinged  protoplasma.  The  lumens  of  these 

latter  bronchi  were  sometimes  much  larger  than  those  of  the  former  ones  and  the 

outlines  frequently  irregular.  The  epithelial  lining  of  the  largest  tubules  was  com- 
posed of  one,  two  or  three  layers  of  cells.  The  smaller  the  lumen  the  more 

numerous  were  the  layers  of  these  cells.  In  the  smallest  tubules  no  lumen  could  be 
seen;  they  represented  cell  buds.  Practically  all  lumens  contained  pus  plugs 

frequently  mixed  with  desquamated  cells.  The  bronchi  of  the  second  type  con- 

tained no  muscular  coat,  not  even  the  largest  of  these  ; a layer  of  connective  tissue- 
seemed  to  form  the  outer  coat.  In  many  places  the  epithelial  cells  underwent 
necrosis,  indicated  by  the  diffuse  black  staining  and  vacuolation  of  the  cell  body- 
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In  some  bronchi  of  the  first  type  with  distinct  muscular  coats  it  could  be  seen  that 
the  epithelial  lining  had  the  same  character  as  the  one  described  of  the  second 
type.  Kidney  : Ihe  vessels  of  the  medulla  and  intermediary  zone  were  much 
distended.  Also  in  the  cortex  wide  lumens  filled  with  blood  shades  could  be  seen. 
There  was  some  homogeneous  substance  in  the  glomerular  capsules.  The  staining 
of  the  nuclei  of  the  tubules  was  distinct.  In  the  tufts  of  the  glomeruli  the  cells 
appeared  unusually  clear  transparent,  even  vacuolated.  The  Sudan  stain  did  not 
show  any  fat.  The  interlobular  spaces  were  distended  and  transparent,  the  spaces 
being  filled  with  blood  shades.  Heart  : Practically  all  the  fibres  showed  small 
clusters  of  light  brown  pigment  adjacent  to  the  nuclei.  In  some  parts  the  fibres 
showed  a dustlike  appearance  due  to  the  presence  of  small,  indistinct  granules, 
which  most  likely  were  badly  stained  fat  granules  (Sudan  stain).  Liver  : The 
lobulation  was  distinct.  There  was  a considerable  amount  of  light  brown  pigment 
collected  in  the  liver  cells  bordering  the  central  vein,  so  that  the  tract  of  the  latter 
could  easily  be  seen  the  cells  being  crammed  full  of  granules.  In  some  places 
which  had,  however,  no  definite  topographic  arrangement  was  a collection  of  fat. 
There  were  some  parasitic  nodules  present  consisting  of  a calcareous  centre  with  a. 
fibrillar  hyaline  capsule.  Some  of  the  septa  were  slightly  thickened.  There  were 
occasionally  liver  cells  with  large  nuclei  near  the  septa.  A slight  stasis  was  present 
and  the  central  veins  were  slightly  thickened  in  parts. 

Pathological  Anatomical  Diagnosis. — Pneumonia  desquamative  et  productiva. 
Bronchitis  catarrhalis.  Hyperaemia  et  oedema  pulmonum.  Emphysema. 
Atelectasis.  Emphysema  of  bronchial  and  mediastinal  lymph  nodes.  Ecchymoses  in 

epicardium.  Brown  atrophy  and  fatty  degeneration  of  heart.  Stasis  and  oedema  of 
kidney.  Slight  cirrhosis.  Catarrhalis  enteritis. 

Epicrisis. — The  second  feeding  of  Crotalaria  dura  was  considered  to  be  responsible 
for  the  disease.  There  was  a disturbance  in  the  temperature  during  the  first  ten  days 
of  this  period  similar  to  that  noted  in  the  horse  135  of  the  same  experiment.  The 
disease  appeared  on  the  65th  day  after  feeding  commenced  or  54  days  after  it  was 
discontinued.  This  period  can  be  compared  with  an  incubation  time.  The  disease 
lasted  twenty-two  days.  The  horse  was  visibly  ill  for  eighteen  days.  The  fever  was 
an  interrupted  one  mostly  of  a remittent  type.  In  this  case  both  pulse  and 
respiration  remained  at  about  the  same  rate  over  the  greater  period  of  the  disease 
which  was  characterised  by  polypnoea  and  dyspnoea. 

The  pathological  lesions  found  in  this  horse  were  those  of  a desquamative,  ana  a 
productive  pneumonia,  at  places  separated,  but  generally  mixed  and  apparently  in 
various  stages.  The  emphysema  in  the  bronchial  glands  was  very  conspicuous.  Micro- 
scopically numbers  of  processes  were  found.  As  degenerative  processes  are  con- 
sidered the  emphysema  due  to  the  breaking  or  tearing  of  the  alveolar  walls,  partly 
the  desquamation  of  epithelial  cells  of  the  alveoli,  their  hydropic  condition  and  their 
necrosis,  the  disappearance  of  whole  areas  of  alveolar  tissue.  Exudative  processes 
were  represented  by  the  infiltration  of  the  tissues  by  the  deposits  of  fibrin 
and  polymorphonuclear  cells  in  the  lumen  of  alveoli  and  bronchi ; by  the  clusters  of 
lymphocytes  and  polyblasts  in  the  septa.  As  regenerative  processes  are 
considered  partly  the  proliferation  of  epithelial  cells  in  the  alveoli  which 
led  to  the  formation  of  pseudo  giant  cells,  the  fibroblastic  tissue  and 
the  capillaries  whioh  traversed  it  everywhere,  the  proliferation  of  the  bronchioles. 
There  can  be  no  doubt  that  the  term  regeneration  is  the  correct  interpretation  of  the 
numerous  adenoma  like  collection  of  bronchioles  grouped  around  a large  bronchus. 
Not  all  the  bronchioles  showed  a lumen,  some  were  budding  cell  colonies.  The  newly- 
formed  bronchioles  were  frequently  found  in  the  process  of  necrotic  disintegration. 
The  pathological  process  thus  could  be  interpreted  as  a granulation  tissue  pervading 
the  lung  and  an  attempt  at  compensatory  regeneration  of  alveoli  by  proliferating 
bronchial  tubules.  The  diagnosis  might  be  thus  made  as  pneumonia  productiva. 
Attention  should  be  drawn  to  the  presence  of  a slight  cirrhosis  in  the  liver. 

9.  Horse  135/10358,  an  aged  chestnut  gelding.  In  two  experiments  fed  on 
Crotalaria  dura  collected  in  Singletree.  The  first  feeding  commenced  on  the  11th 
and  was  discontinued  on  the  30th  August,  1916.  A total  quantity  of  50  lbs.  was 
consumed.  The  second  feeding  commenced  on  the  8th  January,  1917,  and  was  dis- 
continued on  the  19th  January,  1917.  A total  quantity  of  150  lbs.  was  consumed. 
The  daily  temperature  of  the  horse  was  recorded.  It  ran  a normal  course  during 
and  subsequent  to  the  first  feeding  period.  After  commencement  of  the  second 
feeding  and  lasting  for  about  ten  days  the  temperature  was  of  a remittent  type,  both 
exacerbations  and  remissions  showing  daily  differences  of  3 — 4°F.  Subsequently  the 

records  were  normal,  the  evening  entries  were  at  or  near  the  100°F  line.  From  the 
48th  day  to  the  62nd  day  (25th  February,  1917),  both  morning  and  evening  records 
were  higher,  a slight  continuous  fever  was  present ; the  evening  exacerbations  how- 
ever never  passed  102°F  and  were  frequently  below  101UF,  whilst  the  morning  re- 
missions were  never  above  101°F,  occasionally  below  100°F,  the  daily  differences 
varying  at  times  only  by  one  or  a few  tenths  of  a,  degree.  On  the  63rd  day  a rise 
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took  place  from  100-6°F  in  the  morning  to  103-2°F  in  the  evening.  The  evening  re 
cords  for  three  consecutive  days  remained  near  that  acme  and  the  morning  remissions 
above  102°F.  On  the  66th  day  a drop  to  10CFF  in  the  evening  took  place  succeeded 
by  an  exacerbation  to  102-6°F  on  the  following  day.  Subsequently  there  was  an  interval 
of  four  days  when  records  near  the  100°F  1'ine  were  registered.  From  that  day  on- 
wards a fever  of  a remittent  type  was  present,  the  evening  exacerbations  were 
frequently  near  and  above  104°F,  once  approaching  the  105'JF  line  and  on  the  day 
preceding  death  (91st  day)  crossing  it.  The  morning  remissions  were  between  101 
and  102TF  on  the  day  of  death  (92nd  day)  105°F.  The  daily  differences  varied,  how- 
ever, considerably  on  some  days  and  at  times  they  amounted  to  3 and  4 degrees,  an 
other  times  less  than  one  degree,  so  that  the  curve  was  somewhat  irregular,  but  could 
nevertheless  be  described  as  that  of  a remittent  fever.  On  the  63rd  day  at  the 
onset  of  the  first  higher  pyrexia  the  respiration  w'as  slightly  accelerated.  Three  days 
later  it  numbered  48  per  minute.  On  the  73rd  day  it  was  at  54,  from  the  80th  day 
onward  it  oscillated  between  60  and  68.  On  the  88th  day  it  had  passed  70  and  on 
the  day  previous  to  death  80  per  minute.  The  pulse  during  this  time  varied  between 
36  and  40.  'The  horse  was  destroyed  at  2 p.m.  on  the  10th  April. 

Autopsy. — Rigor  mortis  was  present.  The  condition  was  good.  Both  lungs 
were  inflated.  On  section  a state  of  consolidation  of  the  greater  part  was  found. 
At  the  dorsal  border  the  lung  felt  lumpy  on  palpation.  On  section  these  lumps 
proved  to  be  foci  where  organisation  had  progressed  to  a marked  degree.  They 
were  whitish-yellow,  not  sharply  demarcated  and  fleshy  and  firm  on  cutting.  Be- 
tween them  was  more  or  less  semi-spongy  lung  tissue  in  which  an  organisation  was 
present  but  which  still  retained  some  of  its  pulmonary  characteristics.  Towards  the 
borders  of  the  lungs  were  foci  of  atelectasis  which  on  section  showed  commencing 
induration  and  organisation.  The  bronchial  lymph  nodes  were  enlarged,  soft,  filled 
with  gas,  crepitating  on  manipulation  and  on  section  a foamy  lymph  exuded.  The 
left  endocardium  showed  numerous  extravasations  and  petechiae.  Fibrous  patches 
were  present  in  the  liver  capsule  and  small  calcareous  nodules  could  be  seen  through 
it.  The  lobulation  was  fairly  distinct ; the  organ  was  apparently  congested  in 
patches.  The  spleen  was  not  enlarged ; the  pulp  was  firm ; the  trabeculae  were 

distinct.  Both  kidneys  showed  intense  diffuse  hyperaemia,  particularly  in  the  inter 

mediary  zone ; the  organ  was  firm ; the  capsules  adherent.  'The  villous  portion  of 
the  stomach  showed  in  patches  a marked  congestion.  A few  gastrophilus  larvae 
were  present.  In  the  jejunum  was  a slight  mucal  catarrhal  enteritis.  In  the  caecum 
and  colon  was  a diffuse  hyperaemia.  A few  sclerostomes  were  present. 

Microscopical  Examination  : (1).  The  microscopical  aspect  of  the  piece 

■of  the  lung,  from  which  the  section  was  taken  did  not  show  any  striking  altera 
tions.  The  tissue  was  spongy.  Alveoli  of  different  sizes  were  recognised  in  the 
greater  portion  of  the  section.  In  some  places  they  were  absent  and  here  the  cut 
surface  was  smooth.  On  examination  with  a lower  power  (16  x)  of  the  Haematoxylin 
Eosine  stained  section  no  alveolar  outlines  could  be  recognised.  In  the  bronchi  was 
a contracted  plug  of  mucus  gontaining  a-  few  cells.  Some  scanty  round  cell  infiltra- 
tion of  the  outer  bronchial  coat  could  be  seen.  The  larger  vessels  were  filled  with 
blood.  Some  places  of  the  section  were  occupied  by  a homogeneous  transparent 
substance  forming  small  pools.  In  one  portion  of  the  section  bronchial  cross  sections 
of  more  or  less  uniform  calibre  were  seen  crowded  together.  The  larger  ones  con- 
tained a plug  of  polymorphonuclear  cells.  The  lining  at  this  magnification  was  not 
very  distinct.  The  staining  of  it,  was  deep  and  contrasted  with  that  of  the  sur- 
rounding and  gave  the  impression  that  it  was  due  to  the  presence  of  nuclear  detritus 
in  the  epithelial  cells.  Between  the  cross-sections  were  some  clusters  of  round  cells, 
some  thickly,  some  more  loosely  packed.  In  this  portion  of  the  section  were  also 
fairly  thick  bundles  of  fibroblasts  traversing  the  field  somewhat  irregularly.  At  one 
place  rvhere  the  small  bronchi  were  grouped  around  a larger  one,  the  lining  of  which 
was  partly  destroyed,  it  was 1 noted,  that  the  lumen  of  one  of  the  smaller  bronchi 
was  opening  into  that  of  the  larger  one.  On  higher  magnification  in  some  places 
the  outlines  of  obliterated  alveoli  could  be  recognised  marked  by  engorged  capillaries 
which  contained  many  white  corpuscles.  Some  of  the  meshes  contained  pure  homo- 
geneous substance  (serum),  in  others  it  wasl  thready  (fibrin).  The  fibrin  was  con- 
tracted  in  some  places.  ,rlhe  greater  number  of  alveoli  contained  desquamated  cells, 
sometimes  almost  exclusively,  sometimes  mingled  with  fibrin  or  serum.  The 
desquamated  cells  were  rarely  intact,  they  were  rounded  and  enlarged,  hy  dropic  mi ' 
varied  in  the  intensity  of  staining.  The  Cytoplasma  was  rarely  uniformly  blackish 
(karyorrhectic  and  diffusion  of  nuclear  substance  into  the  cell  body).  There  were 
also  polymorphonuclears  scattered  about.  The  connective  tissue  around  the  bronchi 
appeared  loose,  wide  spaces  being  present.  The  bronchial  cross  sections  referred  to 
were  seen  to  be  lined  with  a thick  epithelium,  the  cells  bulging  out  into  the  lumen. 
In  some  places  the  cross  sections  appeared  as  solid  tubes,  showing  no  lumen  what- 
ever. Sometimes  the  lining  consisted  of  several  cell  layers.  Their  nuclei  were  pale, 
with  the  exception  of  the  nuclear  walls  and  the  nucleoli  which  stood  out  distinctly ; 
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the  cell  body  was  deeper  stained  (brown)  and  so  contrasted  with  its  circumference. 
In  this  portion  tracts  of  fibroblasts  were  present,  somewhat  irregularly  arranged,  but 
in  some  cases  forming  distinct  septa.  (2).  To  the  naked  eye,  one  side 
of  the  section  showed  a smooth  surface,  that  portion  was  solidified.  The  greater 
and  remaining  portion  was  however  spongy,  the  vesicles  being  of  unequal  size. 
■Solidified  patches  were  also  irregularly  distributed  between  the  vesicular  holes.  On 
low  power  (16  x)  it  was  seen  that  in  the  consolidated  portion  the  septa  were  homo- 
geneously thickened,  the  lobules  so  bounded,  showed  distinctly  bronchi  in  the  central 
portion,  and  the  surrounding  alveolar  tissue  was  absent,  only  a few  holes  being  left. 
The  rest  of  the  section  had  a patchy  appearance,  due  to  two  different  shades  of 
staining,  a lighter  and  more  transparent  one  and  a darker  and  denser  one.  On 

higher  magnification  it  was  recognized  that  the  lighter  portions  consisted  of  loosely 
arranged  connective  tissue  bundles,  fibroblastic  cells  with  much  ground  substance  be- 
tween them,  were  apparently  oedematously  infiltrated,  forming  some  sort  of  a mesh- 
work  including  small  clefts  in  which  there  were  fairly  large  cells  with  a pinkish- 
stained  broad  protoplasma  margin  and  a small  nucleus.  The  darker  patches  were 
occupied  by  what  appeared  to  be  groups  of  bronchi.  The  tissue  between  them  was 
somewhat  fibrillar  and  arranged  in  bundles ; numerous  polymorphonuclear  cells  were 
scattered  about.  These  bronchi  seemed  to  be  more  or  less  of  the  same  calibre,  they 
were  cut  crossways  and  longitudinally.  The  longitudinal  sections  were  sometimes 
curved.  They  all  contained  plugs  of  polymorphonuclear  cells  and  homogeneous  sub- 
stance, the  former  dominating.  Sometimes  the  tubules  were  crowded  very  closely 
•and  showed  but  a very  small  lumen.  Some  tubes  showed  no  lumen  at  all,  they  were 
simple  cell  buds  placed  between  and  in  the  periphery  of  those  containing  a lumen. 
Most  cells  of  these  bronchi  were  of  cubical  form  but  not  well  defined,  the  nuclei 
generally  being  pale  and  fading.  Some  of  the  nuclei  were  round  and  fairly  large, 
many  were  oval  shaped.  The  cytoplasma  appeared  vacuolated.  In  some 
places  the  cells  bordering  the  lumen  appeared  swollen.  Between  these  cells 
polymorphonuclears  were  present,  in  particular  in  the  tubules  in  which  a lumen  was 
absent.  These  small  bronchi  were  frequently  placed  around  a larger  bronchus  with  a 
similar  lining.  Intact  bronchi  were  also  present,  their  epithelial  lining  showed  the 
character  of  a ciliate  epithelium,  the  nuclei  being  distinct  and  rich  in  chroma-tine. 
Transition  forms  were  present.  The  muscular  coat  was  sometimes  distinct,  the 
lining  indistinct.  In  several  places  of  the  tissue  black  granular  cells  were  under- 
going necrosis.  The  nucleus  when  present  was  deeply  stained.  Often  it  was  absent. 
Most  of  these  cells  were  mixed  with  pink  desquamated  cells.  Sometimes  the  epithe- 
lial cells  of  the  bronchi  showed  similar  disintegration.  In  places  a number  of 
them  were  confluent  and  formed  black  patches.  (3).  To  the  naked  eye 
the  tissue  appeared  white,  thick  septa  were  present  in  parts  and  between  them 
were  vesicles.  A small  portion  was  solidified.  In  this  section  the  bronchial  lumens 

showed  much  variation  in  calibre  and  shape.  Some  were  irregularly  outlined  and 

th©  calibre  was  even  larger  than  that  of  well  preserved  normal  bronchi  of  the  larger 
■size.  Some  were  so  irregular  in  outline  as  to  suggest  papilliform  proliferations. 
There  were  also  distinct  transitions  between  normal  and  abnormal  bronchi  present, 
the  former  frequently  showing  a distinct  muscular  coat  and  a fading  epithelial  lining. 
Thick  bundles  of  connective  tissue  were  formed  between  the  bronchi.  In  the 
fibroblastic  tissue  surrounding  the  alveoli  polyblasts  were  fairly  frequent,  forming 
dense  clusters  in  parts.  'There  was  also  a considerable  amount  of  fibrin  in  what 
■appeared  to  be  alveoli.  In  this  section  small  cell  buds  were  seen  grouped  around  a 
lumen  and  branching  forklike  in  the  periphery,  no  lumen  being  present  in  the  buds. 
T1 airly  large  patches  of  cells  underwent  the  peculiar  necrosis  in  which  the  whole  cell 
body  was  stained  black.  This  necrosis  was  also  noted  in  the  bronchial  tubules.  There 
were  portions  in  which  the  tissue  between  the  tubules  was  pure  connective  tissue 
©f  fibrolastic  type  arranged  in  distinct  bundles.  (4).  The  piece  was  white  and 
smooth  with  a few  large  holes.  The  greater  portion  was  connective  tissue 
which  formed  bands  enclosing  areas  in  which  former  alveoli  contained  desquamated 
cells.  The  groups  of  bronchial  tubules  were  freouent  and  of  various  calibres,  usually 
arranged  around  a large  bronchus.  In  one  place  it  could  be  seen  that  a small 

bronchus  went  over  into  the  distended  lumen  of  a large  bronchus.  Irregular  lumens 
with  proliferating'  cells  were  present.  Some  of  these  lumens  were  round  and  cor- 
responded undoubtedly  with  the  large  holes  seen  by  naked  eye.  These  large  holes 
were  lined  with  one  layer  of  cubical  cells;  also  smaller  ones  were  so  lined,  whilst 
many  showed  several  layers.  Necrosis  was  present  in  many  places,  involving  the 
epithelial  layers  of  the  tubules.  (5).  A white  piece  of  lung  Thick  bands  were 
traversing  the  section  including  some  loose  areas.  A number  of  fairly  large  holes 
were  present.  The  greater  portion  of  the  section  contained  alveoli  which  were  filled 
with  homogeneous  substance  (serum)  : there  were  portions  where  desquamated  cells 

were  mixed  with  it.  There  were  portions  where  no1  longer  any  alveoli  were  seen, 
"the  portions  being  occupied  by  a lace  work  of  fibroblastic  tissue.  Groups  of  bronchi 
-were  present,  in  different  places,  but  these  groups  contained  only  a few  tubules.  Rome 
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of  the  lumens  were  large.  and  much  distended  : the  epithelial  lining  was  formed  by 
one  layer  of  cubical  cells.  Also  a polyp-like  proliferation  was  noted  in  one  of  the 
larger  lumens.  In  some  places  small  bronchi  were  placed  around  & larger  one. 
Polymorphonuclears  were  present  in  the  lumen,  and  also  in  the  epithelial  lining. 
Many  of  these  polymorphonuclear  cells  were  pyc.notic  and  took  the  stain  very  deeply. 
Bronchial  lymphatic  nodes:  The  nodes  were  full  of  little  holes,  they  resembled  a 

sponge.  The  sections  were  perforated,  sievelike.  The  spaces  were  in  the  lymph 
sinuses  of  the  periphery  or  of  the  medulla  and  sometimes  so  crowded  that  the 
lymphatic  tissue  was  almost  the  only  tissue  left.  They  were  bordered  by  a trans- 
parent margin  becoming  rapidly  thicker  in  the  periphery  which  consisted  of  lymph- 
atic tissue,  whilst  in  the  margin  reticulated  tissue  and  endothelial  cells  could  be 
made  out.  Some  of  these  spaces  contained  a homogeneous  exudate. 

Path  liijicnl  Amttoinicu Diiti/nosif. — Pneumonia  desquamativa  et  productiva. 
Bronchitis  catarrhalis.  Emphysema  et  oedema  pulmontun.  Emphysema  of  bronchial 
lymph  nodes.  Helminthiasis  nodularis  hepatis.  Hyperaemia  of  Kidneys.  Enteritis 
catarrhalis. 

t'.ji'iC!  — In  the  first  experiment  the  horse  during  a period  of  twenty  days 
consumed  50  lhs.  of  Crotalaria  dura  without  any  ill  effects.  The  second  experiment 
was  commenced  151  days  after  the  former  had  been  discontinued.  This  second 

feeding  lasted  11  days  and  150  lbs.  of  Crotalaria  dura  were  consumed.  The  disturb- 

ance in  the  temperature  during  the  first  ten  days  should  be  noted,  it  was  most  likely 
connected  with  the  consumption  of  the  plant.  The  low  fever  between  the  4Stli  and 
62nd  day  was  considered  to  be  connected  with  the  feeding  of  the  plant.  There  was 
no  doubt  subsequently,  when  other  clinical  symptoms  allowed  the  diagnosis  of  Jag- 
ziekte  to  be  made.  The  fever  was  an  interrupted  one.  partly  of  a continuous  and 
partly  of  a remittent  type.  The  horse  was  killed  on  the  92nd  day  after  feeding  was 
commenced.  If  we  consider  the  4Sth  day  as  the  commencement  of  the  disease  then 
the  time  previous  to  it  has  to  be  interpreted  as  an  incubation  period.  The  disease 
itself  thus  lasted  44  days.  v - ...  s of  f sease 

i'll  the  63rd  day  after  feeding.  To  the  naked  eye.  the  horse  was  visibly  ill  for  29 
days.  The  most  conspicuous  clinical  symptoms  were  the  polypnoea  and  dyspnoea  of 
a steadily  increasing  nature,  until  a maximum  had  been  reached.  At  the  same  time 
it  was  remarkable  that  the  pulse  frequency  was  only  slightly  increased. 

It  would  appear  that  the  noxis  contained  in  the  crotalaria  affects  first  the 
epithelial  lining  of  the  bronchi  and  alveoli,  which  desquamates  and  fills 

the  lumen  and  undergoes  hydropic  degeneration,  necrosis  and  dissolution. 
Finally  the  whole  epithelial  lining  seems  to  disappear.  The  disappearance 

of  the  alveoli  is  succeeded  by  the  proliferation  of  the  interalveolar  con- 
nective tissue  which  first  appears  as  a loose  texture,  but  gradually  bundles 

of  fibroblasts  are  formed  and  a tissue  which  in  all  respects  resembles 

that  of  a granulation  tissue,  containing  leucocytes  and  polyblasts.  Then  a 
proliferation  of  bronchioles  takes  places,  which  in  their  younger  stages  are  placed 
around  an  older  one  from  which  they  apparently  emanate.  Sometimes  only  budding 
cell  columns  are  seen,  no  lumen  being  present,  they  do  not  penetrate  deeply  into  the 
tissue.  Tlie  budding  of  cells  can  also  take  place  into  the  lumen  of  tubules.  A 
catarrh  is  present  m the  bronchi  and  pus  cells  find  their  way  into  the  newly-formed 
bronchi  and  even  into  their  surroundings.  The  bronchi  when  older  become  distended 
(Bronchiectasis),  the  multi-layered  epithelium  becomes  uni-layered,  the  lumens  are 
much  distended.  The  whole  lining  is  soaked  with  serum.  The  process  is  inter- 
preted primarily  as  one  of  degeneration  of  the  epithelial  lining  of  the  alveoli,  suc- 
ceeded by  a proliferation  of  connective  tissue  and  an  attempt  at  regeneration  of 

alveoli  by  budding  of  the  bronchioles.  The  newlv-fonned  bronchioles,  however, 

are  soon  involved  in  the  process  of  disintegration,  which  apparently  is  selective  for 
the  epithelial  lining,  the  toxin  perhaps  having  some  specific  affinities. 

The  air  spaces  in  the  lymph  nodes  were  due  to  the  forcing  of  air  into  the  lymph 
vessels  of  the  lung,  leading  into  the  bronchial  lymph  nodes. 

10.  H 'Jff  10891.  an  aged  cream  stallion _ arrived  at  Onderstepoort  on  the  15th 
December.  1916,  in  good  condition. 

.1  . . — It  had  been  utilised  in  two  horse-sickness — in  a botfly  extract  and  un 

an  Atrophy  of  the  Liver  extract — experiments.  From  the  14th  June,  1917.  to  the 
6th  July  it  was  fed  on  Crotalaria  dura  2 lbs.  per  day.  viz.  : it  consumed  46  lbs.  of 
the  plant  in  23  days  mixed  in  ordinary  food. 

V mplom*. — During  the  feeding  period  disturbance  was  noted  in  the  temperature 
curve  : exacerbations  from  101-5'  to  102°F  were  registered  on  a number  of  days.  Before 
the  feeding  was  discontinued,  the  temperature  curve  was  again  normal  and  continued 
so  until  the  23th  August.  1917.  when  a fever  reaction  commenced  which  lasted  until 
death,  which  occurred  in  the  night  of  the  2nd — 3rd  September.  Tlie  temperature 
reached  102-4'  F on  the  evening  of  the  2Sth  August  and  105' F on  the  evening  of  the 
29th.  a remission  to  100  F occurred  on  the  30th.  the  following  morning  and  evening 
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records  oscillated  between  103°F  and  104°F.  On  the  1st  September  the  evening 
record  was  104-6°F,  it  remained  at  this  height  the  next  morning  and  reached  105-6°F 
on  the  evening  of  the  day  of  death.  On  the  29th  August,  1917,  the  respiration  was 
accelerated  and  characterized  by  superficial  movement  of  flanks  and  nostrils.  The 
horse  was  attentive  when  taken  outside.  The  mucous  membranes  of  the  eyes  were 
congested,  the  vessels  injected.  When  placed  back  in  the  stable  the  horse  went 
down.  Auscultation  showed  increased  vesicular  murmur.  On  the  30th  August, 
1917,  the  Cheyne-Stokes  phenomenon  was  present.  In  the  box  the  horse  appeared 
excited ; it  moved  about  much  and  from  time  to  time  it  stretched  the  head.  The 
mucous  membranes  of  the  eyes  were  congested,  the  vessels  of  the  membrana  nictitans 
injected.  Rough  vesicular  murmur  was  noted  and  on  off  side  some  friction.  31st 
August,  1917.  The  vesicular  murmur  had  increased  on  off  side.  Rales  were 
heard  every  now  and  then  after  inspiration.  1st  September,  1917.  The  Cheyne- 
Stokes  phenomenon  was  still  present.  A loss  of  condition  became  noticeable.  The- 
heart  impulse  was  faintly  felt.  The  mucous  membranes  of  the  eye  were  still  con- 
gested. 2nd  September,  1917.  The  inspiratory  dyspnoea  was  much  increased. 
Moist  rales  were  present.  At  the  end  of  the  inspiration  a noise  was  distinctly 
heard.  The  mucous  membranes  of  the  eyes  were  dark  red.  The  subcutaneous 
tissue  over  the  breast  was  crepitating  due  to  emphysema  underneath.  The  horse  died 
on  the  3rd  September,  1917.  The  pulse  during  the  first  few  days  of  the  reaction 
averaged  56  and  finally  reached  80  per  minute.  The  respirations  were  about  50 
during  the  first  few  days  and  later  even  increased  more  in  frequency  reaching  70  and 
80  per  minute.  . 

Autopsy. — Rigor  mortis  was  not  complete.  The  condition  was  fair.  The 

abdomen  was  not  distended.  The  anus  was  closed.  The  pupillae  were  open.  The 

neck  v'as  slightly  swollen  and  on  touching  with  the  hand' the  presence  of  emphysema 
was  evidenced  by  the  crackling  noise.  Emphysema  w'as  also  present  under  the  skin 
of  the  thorax,  the  shoulder  and  the  abdomen  and  after  removal  of  the  shoulder  was 
found  below  it.  The  muscles  were  pale  and  somewhat  opaque.  A fair  amount  of 
fat  was  present  in  the  adipose  tissues.  The  blood  from  tne  axillary  vein  stained 
well.  The  base  of  the  tongue  was  bluish  and  likewise  the  cranial  portion  of  the 
oesophagus.  The  mucosa  of  the  guttural  pouch  was  diffusely  reddened.  The  con- 
nective tissue  around  the  pharynx  was  haemorrhagic.  There  was  emphysema  under 

the  oesophagus  and  the  trachea.  The  submandibular  lymph  nodes  were  fairly  rich 

in  blood,  also  the  retropharyngeal  and  subparotid  connective  tissue,  which  was  almost 
diffusely  haemorrhagic.  The  upper  cervical  lymph  nodes  were  moist.  The  thyroids 
were  rich  in  blood.  The  muscle  of  the  larnyx  (Crico-arytaenioideus  dorsalis)  was 
infiltrated  with  blood.  The  right  half  of  the  palatinum  molle  showed  hypostasis. 
The  mucosa  of  the  larynx  behind  the  ligamenta  vocalia  showed  haemorrhagic  infiltra- 
tions which  extended  into  the  trachea.  Numerous  ecehymoses  were  present  in  the 
trachea.  The  connective  tissue  at  the  aperture  of  the  thorax  was  full  of  emphysema. 
The  anterior  mediastinal  lymph  nodes  were  enlarged,  likewise  the  bronchials,  on 
pressure  air-bubbles  escaped.  On  opening  the  peritoneal  cavity  some  clear  fluid 
escaped.  The  situs  viscerum  was  normal  and  the  serosa  of  the  intestines 
appeared  smooth  and  glistening  and  was  pale.  In  the  lumbar  region  on  both  sides 
of  the  vertebral  column  under  the  peritoneum,  was  an  extensive  emphysema  reaching 
into  the  pelvis.  The  diaphragm  was  not  completely  convexly  forward  however  on 
opening,  air  rushed  into  the  thorax.  Under  the  pleural  surface  of  the  diaphragm  numer- 
ous air  bubbles  were  present.  A. few  bubbles  were  also  present  under  the  pleura  of  the 
caudal  inter-costal  spaces.  The  bubbles  yielded  to  pressure  with  the  finger.  I he 
posterior  mediastinum  showed  extensive  blood  extravasations ; the  anterior 
mediastinum  and  the  pericardium  also  contained  large  air  bubbles  in  the  connective 
tissue.  The  costal  pleura  of  the  right  side  showed  haemorrhagic  suffusion  in  the 
intercostal  spaces.  The  lungs  were  about  half  inflated.  The  right  lung  appeared 
larger  than  the  left  one.  Along  the  ventral  border  of  the  main  lobe  of  the  loft 
lung  large  bullae  of  emphysema  were  present,  reaching  the  size  of  small  apples.  The 
pulmonary  pleura  was  yellowishly  infiltrated  and  white  fibrous  patches  stood  out 
prominently.  The  vesicles  seen  through  the  pleura  were  much  distended.  Some 
fibrous  filaments  were  on  and  bullae  below  the  pleura  of  the  diaphragmatic  surface. 
Veins  and  lymphatics  were  injected.  The  parenchyma  of  the  main  lobe  was  of  semi- 
solid consistence.  On  section  it  had  a mottled  appearance.  The  interstitial  septa 
were  thickened  and  contained  air  bubbles.  Some  of  the  lobules  were  haemorrhagic 
and  included  emphysematous  patches.  Air  and  oedematous  liquid  escaped  treely  from 
the  cut  surface.  There  were  also  greyish  solid  patches  of  irregular  outlines.  On 
scraping  these  a turbid  liquid  came  off.  The  bronchi  contained  froth,  the  mucosa 
was  reddened  and  sprinkled  with  numerous  petechiae  and  small  ecehymoses.  \ he 
vein  and  artery  showed  nothing  unusual.  The  apex  showed  oedematous  infiltration 
and  on  section  had  a somewhat  fleshy  appearance.  Die  pleura-  of  the  right  lung  was 
bluish  and  showed  numerous  ecehymoses  on  the  ventral  border  and  in  the  apex.  Tn 
the  apex  was  a large  vesicle  with  a red  stained  wall ; on  opening  it  air  escaped  ; the 
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wall  consisted  of  a membrane  covered  with  haemorrhagic  exudate.  The  diaphragmatic 
surface  showed  extensive  suggilations.  In  the  body  of  the  main  lobe  were  vesicles 
the  size  of  an  apple.  On  section  the  parenchyma  was  rich  in  blood.  Its  consistence 
was  semi-solid.  It  had  a mottled  appearance  due  to  the  presence  of  small  greyish 
foci  with  a reddish  margin.  Turbid  liquid  was  obtained  on  scraping.  The  bronchi 
contained  froth ; the  mucosa  showed  diffuse  haemorrhagic  infiltration.  Artery  and 
vein  showed  nothing  unusual.  The  apex  on  section  showed  a gelatinous  infiltration 
in  the  interstitia.  The  lower  cervical  lymph  nodes  were  enlarged,  moist  and 
haemorrhagic.  The  pericardium  contained  clear  orange  yellow  liquid,  the  parietal 
serosa  was  smooth  and  glistening.  Both  ventricles  and  atriums  contained  a little 
blood.  'The  right  ostium  atrioLventriculare  was  open  for  the  hand  : the  left  one  for 
three  fingers.  A fair  amount  of  normal  fat  was  in  the  grooves.  Along  the  right 
longitudinal  groove  were  numerous  ecchymoses  particularly  near  the  apex.  The 

epicardium  was  smooth  and  glistening.  The  endocardium  was  pale  yellowish  in 

appearance.  The  musculi  papillares  showed  nothing  unusual.  The  valves  were 
normal.  The  intima  of  the  coronary  arteries  and  of  the  vena  magna  cordis  showed 
nothing  unusual.  The  foramen  ovale  was  closed.  The  intima  of  the  thoracic  aorta 
showed  nothing  unusual.  'The  periportal  lymph  nodes  were  moist.  The  liver  was  of 
normal  size.  On  the  parietal  surface  of  the  right  lobe  were  some  fibrous  filaments. 
The  caudal  surface  was  smooth  and  glistening.  In  parts  it  appeared  yellowish  and 
mottled.  On  section  lobulation  was  very  distinct,  the  central  veins  standing  out 
prominently.  There  was  pigmentation  of  the  centre  of  a lobule  and  a greyish  yellow 
discolouration  around  it.  The  consistence  was  somewhat  soft.  The  pancreas  was 
rich  in  blood  and  dark  in  colour.  The  Splenic  lymph-nodes  showed  nothing  unusual. 
Spleen  : 40  x 18  c.m.  The  capsule  was  smooth  and  glistening ; the  parenchyma 

-was  pale ; the  trabeculae  were  fairly  distinct,  the  follicles  were  just  visible ; the 

consistence  was  normal.  The  cortex  of  the  supra  renal  glands  was  rich  in  fat.  The 

adipose  capsule  of  the  left  kidney  was  rich  in  fat.  The  fibrous  capsule  was  easily 
removed.  The  parenchyma  of  the  organ  was  somewhat  dark.  The  consistence  was 
somewhat  soft.  On  section  the  three  zones  were  distinct.  The  cortex  was  slightly 
vellow  grey ; the  glomeruli  were  distinct,  the  medulla  was  pale.  The  right  adipose 
■capsule  showed  similar  conditions.  The  surface  of  the  right  kidney  was  injected  ; 
the  venae  stellatae  were  distinct ; the  parenchyma  on  section  appeared  rich  in  blood  ; 
the  cortex  was  grey,  striated;  the  intermediary  zone  was  injected,  the  medulla  was 
pale.  The  stomach  contained  some  liquid,  no  solid  food.  The  fundus  was  grey.  No 
parasites  were  present.  The  mucosa  of  the  duodenum  was  pale  slate  coloured  ; that 
of  the  small  intestines  was  pale  greyish,  likewise  that  of  the  small  colon.  In  the 
large  intestines  the  mucosa  of  the  colon  was  slightly  swollen  and  slate  coloured.  The 
mesenteric  glands  showed  nothing  unusual.  The  mesentery  was  rich  in  fat.  The 
abdominal  aorta  showed  nothing  unusual.  The  anterior  mesenteric  artery  showed 
an  aneurism,  which  had  roughened  walls  and  contained  a few  nematode  larvae.  In 
the  urinary  bladder  was  clear  urine ; the  vessels  were  injected.  The  urethra  was 
normal.  In  the  vena  pudenda  externa  was  a thrombus  and  the  inguinal  lymph 
nodes  were  somewhat  enlarged.  The  right  testicle  was  atrophied,  the  left  was  nor- 
mal ; the  right  on  section  was  pale,  the  left  red  brownish.  The  brain  tissue  was 
normal,  somewhat  moist  on  section.  The  bone  marrow  of  the  humerus  and  femur  was 
rich  in  fat.  The  teeth  were  normal. 

Body  weight  290  kilos.  Right  lung  6-9  Kg.  Left  lung  51  Kg.  Heart  2-2  Kg. 
Liver  3-6  Kg.  Spleen  -9  Kg.  L.  Kidney  -5  Kg.  and  right  -5  Kg. 

M tcroscopical  Examination. — Lungs  : (1).  On  naked  eye  inspection  a 

number  of  large  holes  were  seen  and  alongside  were  some  smaller  ones.  Some  of 
these  were  round  and  some  were  irregular  in  outlines.  The  large  holes  were  dis- 
tended bronchi,  the  smaller  ones  bronchi  or  alveoli.  The  capillaries  were  gorged  with 
red  corpuscles.  A peculiar  feature  was  the  presence  of  what  may  be  called  budding 
bronchi.  These  were  plated  in  groups  around  a larger  bronchus.  They  consisted 
of  cells  lining  a lumen.  In  a great  number  of  cases  no  lumen  at  all  was  seen,  but  a 
compact  cluster  of  cells,  the  peripheral  ones  usually  radially  placed.  Between  these 
cell  clusters  a fibroblastic  tissue  was  present  supporting  them.  There  were  also  cells 
present  which  resembled  giant  cells.  'They  were  also  found  in  the  lumens  of  some 
bronchi  which  were  plugged  with  desquamated  cells.  In  some  parts  desquamated 
epithelial  cells  were  filling  the  alveoli,  in  other  parts  extravasated  blood  occupied  large 
areas.  The  presence  of  a homogeneous  liquid  distorted  certain  structures  separating 
the  constituent  parts  widely.  This  was  particularly  in  the  walls  of  the  larger 
'bronchi.  (2).  A conspicuous  feature  in  this  section  was  the  unusual 
abundance  of  blood  which  filled  the  capillaries  and  vessels  and  formed  extravascular 
pools  in  several  parts.  It  was  also  filling  the  bronchi  and  obliterated  smaller  and 
larger  areas  of  alveoli.  Where  alveoli  could  be  recognised  they  were  filled  with  a 
homogeneous  transparent  substance  and  contained  desquamated  epithelial  cells.  T he 
latter  were  sometimes  fairly  frequent  and  showed  different  forms  and  sizes  and 
stained  in  different  shades.  ' They  were  apparently  undergoing  hydropic  changes.  In 
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many  alveoli  blood  corpuscles  were  also  present.  The  bronchi  were  distended,  like- 
wise the  bronchioli  respiratorii  and  the  alveolar  passages  and  infundibula.  In  the 
loose  fibrous  coat  of  the  bronchi  there  was  a round  cell  infiltration  in  some  places. 
The  interlobular  septa  were  thickened  by  homogeneous  infiltration.  In  some  places 
around  a larger  bronchus  were  what  must  be  considered  to  be  budding  bronchi  form- 
ing well  defined  groups.  They  formed  buds  of  cubical  cells  some  contained  a small 
lumen  with  red  corpuscles  within.  Some  of  the  buds  were  cut  longitudinally.  In 
some  of  them  the  cells  underwent  disintegration,  showing  blackish  discolouration  and 
signs  of  dissolution  In  the  immediate  neighbourhood  of  these  groups  or,  better, 
between  the  buds  forming  a group,  an  increase  of  fibrolastic  tissue  was  visible, 
forming  distinct  bundles.  (3)  This  section  did  not  contain  so  much  blood. 
Here  in  many  places  the  alveoli  were  enormously  distended  and  devoid  of  any  epithe- 
lial lining.  Bronchi,  bronchioles,  and  alveolar  passages  were  likewise 

distended  and  their  epithelial  lining  had  disappeared  or  only  pieces  of  it  were  left. 
The  septa  were  thickened  by  oedematous  infiltration  and  the  constituent  elements  were 
widely  separated.  There  were  clusters  of  round  cells  in  the  coats  of  some  of  the 
bronchi  and  also  in  those  of  the  arteries.  There  was  a considerable  number  of 
budding  bronchi.  In  most  places  they  showed  indications  of  disintegration.  An 
increase  of  fibrolastic  tissue  was  also  seen  between  the  alveoli.  (4).  In 
this  section  the  budding  bronchi  were  unusually  numerous  and  in  the  fibroblastic 
connective  tissue  surrounding  them  was  a i-ound  cellular  infiltration.  This  round  cell 
infiltration  was  in  some  parts  of  the  section  more  pronounced  than  in  others.  The 
alveoli  containing  desquamated  cells  were  very  frequent.  In  some  places  were  iso- 
lated giant  cells.  Some  of  these  showed  the  nuclei  accumulated  at  one  pole  of  the 
cell,  in  others  they  were  placed  in  a ring.  Also  in  the  bronchi  were  seen  loose  giant 
cells,  at  one  place  several  of  them.  Blood  pools  were  present  in  several  places. 
Blood  and  desquamated  cells  were  also  present  in  the  bronchi.  Muscle  of  the 
Skeleton  : A sarcosporidium  was  present.  Some  of  the  fibres  were  wavy  and  homo- 
geneous and  a slight  dusty  discolouration  was  present  in  the  Sudan  stained  section. 
Suprarenal  Glands  : • A fair  amount  of  fat  was  present  in  the  cortex,  the  globules 
reaching  a fair  size.  Liver  : In  the  right  lobe  a considerable  stasis  and  fatty  de- 

generation was  noticeable  and  in  the  cells  along  the  central  vein  a greenish  yellow 
pigment.  A destruction  of  liver  cells  had  also  been  going  on,  some  had  lost  their 
colour  and  were  apparently  dissolving,  so  that  in  their  place  a homogeneous  substance 
was  left,  taking  no  colour  at  all.  The  fat  globules  in  the  Sudan  stained  section  were 
generally  of  a large  type,  frequently  occupying  the  whole  cell.  Fat  was  also  seen  in 
the  degenerated  cells.  In  some  places  in  the  septa  was  an  indication  of  bileduct 
proliferation,  viz.  : light  coloured  cells  of  the  bileduct  type,  in  increased  number  and 
in  some  places  leaving  the  septa  and  entering  between  the  liver  cells.  At  one  place 
was  quite  a cluster  of  them.  In  the  middle  lobe  similar  changes  were  found  and  in 
addition  a slight  increase  of  round  cells  in  the  septa  which  was  quite  conspicuous  in 
some  parts.  The  left  lobe  showed  the  degenerative  processes  slightly  more  developed. 
Kidneys  : Some  of  the  glomeruli  were  atrophied  and  some  showed  thickened  capsules. 
In  some  places  were  increased  numbers  of  round  cells  in  the  adventitia  of  the 
vessels.  Heart  : There  was  only  a faint  indication  of  discolouration  in  the  fibres  of 
the  Sudan  stained  section. 

Pathological  Anatomical  Diagnosis. — Pneumonia  desquamativa  et  productiva. 
Bronchitis  catarrhalis.  Emphysema  et  oedema  pulmonum.  Hepatitis  parenchyma- 
tosa.  Emphysema  of  the  subcutaneous  tissue  of  the  integument  of  the  peritoneum, 
of  the  pelvis  and  of  the  pleura  costalis  and  diaphragmatica  of  the  mediastinum  and 
lymph  nodes.  Haemorrhages  in  connective  tissue  of  pharyngeal  region  and  in 
pharynx,  in  mediastinum  and  in  pleura,  costalis.  Sarcosporidia  and  fatty  degenera- 
tion of  the  muscles.  Nephritis  chronica.  Enteritis  catarrhalis.  Aneurisma.  para- 
sitica. Atrophy  of  right  testicle. 

Dpicrisis. — The  horse  had  been  fed  on  Crotalaria  dura  for  a period  of  twenty- 
three  days  and  46  lbs.  of  the  plant  were  consumed.  Slight  disturbances  in  the 
temperature  were  present  preceding  the  onset  of  a definite  fever,  which  lasted  until 
death  and  during  this  time  the  symptoms  of  an  acute  dyspnoea  were  present  which  in- 
creased daily,  until  death.  The  dyspnoea  showed  the  phenomenon  of  Cheyne-Stokes. 
Subcutaneous  emphysema  was  diagnosed  during  life  and  on  post-mortem  was  seen,  not 
only  in  the  lungs,  but  in  the  mediastinum,  subpleurally  and  subperitoneally,  under  the 
shoulder,  on  neck  and  shoulder  and  abdomen.  Hiere  was  no  doubt  that  it  was  of 
mechanical  origin,  the  air  from  the  lungs  was  forced,  via  the  lymph  vessels  into  the 
lymph  glands,  some  of  the  vessels  burst  and  the  air  found  its  way  into  the  connective 
tissue  spaces.  The  enormously  increased  activity  of  the  respiratory  movements  helped 
to  push  the  air  along.  Microscopically  the  destruction  of  epithelial  cells  of  the 
alveoli  was  very  conspicuous,  this  was  promptly  succeeded,  first  by  a proliferation  of 
the  epithelial  lining.  Some  of  the  giant  cells  mentioned,  to  judge  by  their  situation, 
were  considered  to  be  of  the  same  origin.  The  epithelial  cells  apparently  underwent 
hydropic  changes,  necrosis  and  disintegration.  Thus  the  area  for  breathing  became- 
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gradually  reduced  and  the  sequence  was  the  emphysema,  which  was  of  mechanical 
origin,  due  to  the  increased  respiration.  The  tubules  and  buds  of  epithelial  cells 
placed  around  the  lumen  of  a bronchus  represented  an  attempt  at  regeneration  of  re- 
spiratory* epithelium,  which  however  was  likewise  exposed  to  the  toxic  noxis  and 
underwent  disintegration.  Apparently  from  the  beginning  it  was  of  inferior  quality. 
Through  the  destruction  of  epithelial  cells  a vacuum  was  created  and  the  proliferation 
of  fibroblastic  tissue  followed  to  replace  it,  whilst  the  fibroblastic  tissue  supporting  the 
budding  bronchioles  was  probably  due  to  tactile  taxis.  The  presence  of  air  in  the 
lung  tissue  acted  as  a foreign  body  and  the  destruction  of  the  epithelial  cells  caused 
the  inflammatory  processes,  and  the  exudation  of  serum  and  emigration  of  round 
cells  occurred  as  a sequel. 

11.  Horse  10690  in  very  good  condition,  arrived  in  Onderstepoort  in  March.  1917, 
and  was  then  used  in  an  acute  liver  atrophy  experiment  with  negative  results. 
From  the  14th  June,  1917,  until  6th  July,  it  was  fed  daily  with  autoclaved  Croto'laria 
dura  hay,  receiving  a daily  ration  of  2 lbs.  mixed  in  food.  During  the  period  of 
feeding  there  was  an  irregular  temperature  curve  with  but  low  exacerbations.  Normal 
conditions  returned  before  feeding  was  discontinued.  The  horse  was  still  under 
observation  at  the  end  of  February,  1918.  At  times  during  this  period,  fever  exacer- 
bations were  noted  usually  lasting  a few  days,  but  no  other  clinical  symptoms  were 
registered.  Finally  these  exacerbations  stopped  and  during  the  last  few  months  the 
temperature  had  a regular  course. 

Epicrisis.- — The  horse  was  fed  over  a period  of  twenty-three  days  on  Crotalaria 
dura,  consuming  a total  amount  of  46  lbs.  The  crotalaria  had  been  submitted  to 
sterilisation  by  autoclave  (120°C  for  one  hour).  The  horse  did  not  develop  Jag- 
ziekte.  There  was  fever  present,  however,  which  somewhat  resembled  that  met  with 
in  positive  cases  and  it  is  thus  possible  that  the  Crotalaria  was  responsible. 

12.  Horse  10772,  an  aged  bay  gelding,  purchased  on  the  4th  December,  1916. 

Anamnesis. — It  was  submitted  to  a Jagziekte  experiment  on  the  20th  September, 

1917,  receiving  daily  two  pounds  of  Crotalaria  dura  until  the  20th  November.  It 
thus  consumed  in  62  days  124  lbs.  of  the  herb. 

Symptoms. — Temperature  Record  : A disturbance  was  noted  in  the  temperature 

eleven  days  after  the  commencing  of  feeding  and  was  present  for  eleven 
days.  A fairly  distinct  curve  was  present  which  was  more  pronounced 

in  the  higher  morning  records,  running  above  100°F,  the  evening  exacerba- 
tions only  on  two  occasions  touched  the  102-2°F  line,  otherwise  they  kept  near 
101°F.  After  this,  the  temperature  records  were  fairly  normal.  In  January,  1918, 
beginning  on  the  7th  an  irregular  fever  reaction  was  noted  which  lasted  until  the  26tli 
of  the  month,  with  exacerbations  not  exceeding  101-4°F  in  the  first  half  and  an 
average  of  102°F  in  the  last  half.  On  the  5th  October,  viz.  : during  the  first 

light  fever  period,  symptoms  of  a slight  dyspnoea  were  noted,  they  were  still  present 
the  next  day  and  of  abdominal  type.  The  mucous  membranes  had  been  congested 
since  the  beginning  of  the  month.  The  horse  having  had  malformation  of  the  legs 
was  frequently  lying,  but  more  so  during  this  time  when  decubitus  of  the  hips  and 
shoulder  resulted.  The  condition  improved  again  and  the  dyspnoea  disappeared.  On 
6th  February  (no  further  developments  being  expected)  the  horse  was  utilised  for 
pernicious  anaemia  and  was  infused,  receiving  1000  cc  blood  from  horse  11531.  Two 
days  later,  a fever  reaction  started  ; it  was  very  irregular,  the  highest  records  were 
taken  during  the  first  three  days,  when  103°F  and  104°F  were  registered,  the  last 
few  days  102°F  was  the  average.  6th  February,  1918  : The  horse  had  notably  fallen 
off  in  condition  and  showed  fresh  decubitus  on  hip  and  shoulder.  13th  February, 
1918  : The  mucous  membranes  were  somewhat  congested.  15th  February,  1918  : 
The  horse  was  down  frequently.  17th  February,  1918  : Fresh  decubitus  on  head. 
19th  February,  1918:  The  horse  was  down;  it  succumbed  on  this  date  after  an 
experimental  infusion  of  alcohol. 

Autopsy. — Post  Mortem  was  made  half-an-hour  after  death.  Rigor  mortis  was 
present.  The  abdomen  was  not  distended.  The  integument  showed  abrasions  in  the 
Hanks,  the  hips  and  the  orbits.  On  left  hip  was  a wound  about  8 x 10  cm.  exposing 
the  bone  of  the  tuber  coxae  showing  a slight  blood-stained  stinking  discharge.  The 
blood  from  the  axillary  vein  was  reddish  brown,  thin,  not  coagulated.  The  flesh  was 
pale  in  colour.  The  salivary  glands  were  normal.  The  submandibular  lymph  nodes, 
the  pharyngeals  and  upper  cervicals  were  moist ; the  bronchials  and  mediastinals 
slightly  hype'raemic.  The  thyroids  were  pale.  The  tongue  muscle  was  yellow  and 
showed  some  gelatinous  infiltrations.  The  pharynx  and  oesophagus  showed  nothing 
unusual.  The  mucosa  of  larynx  and  cervical  trachea  was  pale.  The  peritoneal  cavity 
and  the  situs  viscerum  were  of  normal  aspect.  The'  diaphragm  was  convexly  for- 
wards. 'The  veins  of  the  mediastinum  and  of  the  costal  pleura  were  greatly  dis- 
tended. also  those  of  the  visceral  pleura.  A solidified  focus  was  present  in  the 
posterior  portion  of  the  apical  lobe  and  one  in  the  centre  of  the  main  lobe  of  the 
left  lung,  the  latter  measuring  13  x 6 cm.  On  section  they  were  very  firm  in  con- 
sistence and  of  light  reddish  yellow  colour.  The  rest  of  the  lung  contained  much 
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blood,  it  was  of  normal  consistence.  The  bronchi  and  blood  vessels  were 
normal.  The  right  lung  was  partly  shrunken.  The  pleura  was  smooth.  In  the 
posterior  portion  of  the  apical  lobe  and  in  the  middle  dorsal  and  caudal  portions  of 
the  main  lobe  were  foci  of  firm  consistence,  on  section  pale  yellowish  brown  in  colour. 
The  rest  of  the  lung  was  rich  in  blood  and  of  normal  consistence.  Bronchi  and 
vessels  showed  no  abnormalities.  The  pericardium  contained  300-  cc  reddish  fluid. 
The  right  ventricle  and  atrium  contained  partly  coagulated  blood.  The  ostium  atrio- 
ventriculare  admitted  a hand,  the  left  one,  four  fingers.  The  epicardium  was  slightly 
ecchymosed  along  the  sulci  longitudinales  and  in  a circumscribed  area  on  the  right 
wall.  The  right  endocardium  showed  a slight  yellowish  gelatinous  infiltration.  The 
left  endocardium  was  normal.  The  valves  showed  a slight  gelatinous  infiltration.  On 
section  the  myocardium  was  dark  reddish  brown  and  opaque.  In  the  liver  capsule  of 
the  parietal  surface  were  fibrous  filaments.  On  section  the  lobulation  was  fairly 
distinct.  The  centres  of  the  lobules  were  light  yellow ; the  periphery  was  distinct. 
The  colour  of  the  parenchyma  was  yellowish  brown.  'The  consistence  was  somewhat 
firm.  The  pancreas  was  normal.  The  splenic  lymph  nodes  showed  nothing  unusual. 
Spleen  : 45  x 18  cm  : The  capsule  was  normal.  On  section  the  trabeculae  were 

distinct,  the  colour  of  the  pulp  was  dark  reddish  brown  ; the  consistence  was  normal. 
The  supra  renal  glands  were  normal.  The  right  kidney  capsule  was  easily  detached. 
On  section  the  glomerules  were  distinct.  The  colour  of  the  cortex  was  dark  red;  the 
consistence  was  firm ; much  blood  was  present.  The  left  capsule  was  also  easily 
detached.  On  section  the  glomerules  were  distinct.  Colour  and  consistence  were 
normal.  The  cortex  showed  a few  small  dark  red  areas  the  size  of  a small  pea,  some 
had  a yellow  centre.  On  the  oesophageal  portion  of  the  stomach  a few  gastrophilus 
larvae  were  present.  The  fundus  was  slightly  hyperaemic  and  bile  stained.  The 
duodenum  was  bile  stained,  likewise  the  small  intestines.  In  the  large  intestines  a 
slight  patchy  hyperaemia  was  present,  likewise  in  the  small  colon.  The  rectum  was 
normal.  The  abdominal  aorta  was  normal,  in  the  mesenteric  artery  was  a small 
aneurism.  The  urinary  bladder  was  distended  and  contained  a greenish  brown  turbid 
urine.  The  mucous  membrane  was  normal.  'The  right  carpus  was  thickened  : the 
metacarpus  was  turned  inwards.  The  left  carpus  and  the  fetlock  joint  were  thick 
ened  and  the  left  metacarpus  was  turned  inwards,  giving  the  animal  the  appearance 
of  being  bow-legged  and  pigeon-toed.*  The  medulla  of  the  femur  was  red  in  the 
proximal  two-thirds.  The  humerus  showed  a red  patch  in  the  centre  of  the  shaft. 
The  teeth  were  in  good  order. 

Body  weight  264  kilos.  Bight  lung  71  Kg.,  left  lung  5-6  Kg.,  heart  3-2  Kg., 
liver  5-2  Kg.,  spleen  1-6  Kg.,  kidneys  1-6  Kg. 

Microscopical  Examination. — Lungs  : (1).  The  normal  alveolar  tissue  was 

^absent.  There  were  alveoli-like  meshes  present  but  without  epithelial  lining. 
The  lumens  were  filled  with  fibrin  or  homogeneous  substance  or  epithelial  cells.  The. 
latter  were  usually  hydropic.  In  some  places  the  alveolar  capillaries  could  be  recog- 
nised, they  were  filled  with  blood,  in  other  places  the  blood  was  in  the  tissue  as  well. 
Polymorphonuclear  cells  were  scattered  all  over,  but  were  not  dominant,  they  were 
frequently  within  the  homogeneous  substance  of  the  alveolar  meshes.  These  meshes 
were  usually  out  of  shape  and  torn.  In  some  places  there  was  an  increase  of  fibro- 
blastic tissue,  fibroblasts  forming  bundles  which  pervaded  the  lobule.  In  some  places 
they  seemed  to  follow  the  tracts  of  the  old  alveolar  septa,  in  other  places  they- were 
more  diffusely  spread  out.  Usually  in  the  vicinity  of  a bronchus  were  what  were 
considered  to  be  proliferating  bronchioles,  in  most  of  them  the  epithelial  lining  was 
black,  undergoing  disintegration.  The  tubules  were  separated  by  fibroblastic  bundles, 
the  lumens  contained  homogeneous  substance,  polymorphonuclears  and  desquamated 
epithelial  cells  a.nd  in  some  instances  black  detritus.  The  supporting  fibroblastic 
framework  was  frequently  well  developed  in  forms  of  thick  bundles,  the  spindle 
shaped  character  of  the  cells  being  distinct.  (2).  The  alveoli  and  the  bronchi 

were  much  distended.  The  alveolar  septa  were  frequently  torn,  the  inter- 

lobular septa  were  thickened  by  infiltration  of  a homogeneous  substance  (serum)  the 
blood  vessels  were  filled  with  red  corpuscles.  In  this  section  the  epithelial  walls  of 
the  budding  bronchi  were  well  preserved  and  the  budding  cell  columns  were  clearly 
set  out.  In  some  of  them  was  a narrow  lumen.  The  epithelial  lining  consisted  of 
several  layers  of  cells,  at  least  of  two.  In  other  tubes  (he  epithelial  cells  showed  dis 
integration  and  in  some  black  detritus  was  present.  Also  in  some  places  epithelial 
cells  of  former  alveoli  were  undergoing  disintegration.  Extravasation  of  blood  into 
the  septa  was  also  seen.  (3).  The  greater  portion  consisted  of  fibroblastic  tissue 
including  the  budding  bronchi  ; these  contained  desquamated  cells  or  detritus.  Occa 
sionally  a collection  of  hydropic  cells  was  seen.  Former  alveoli  were  included  in  the 
fibroblastic  tissue.  Lymphocytes,  polvblasts  and  polymorphocytes  were  seen  scattered 
about  in  many  places,  sometimes  forming  clusters,  more  in  some  than  in  other  places. 

Manv  of  tlie  bronchial  lumens  were  also  filled  with  red  corpuscles.  (4). 

In  this  section  thickened  septa  were  conspicuous  and  newly-formed  bronchi,  the  latter 
-were  distended  in  many  places.  The  septa  did  not  consist  of  fibroblastic  but  of 
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areolar  tissue  which  was  infiltrated  with  homogeneous  liquid.  Polymorphocytes  were 
frequent,  forming  clusters  within  the  septa.  Occasionally  alveoli  of  different  sizes 
with  desquamated  cells  were  seen.  Suprarenal  gland  : Patches  of  extravasated  blood 
were  diffusely  distributed  in  the  cortex,  the  blood  being  in  the  lumens  of  the  tubular 
zona  and  of  the  giomerulosa.  A certain  amount  of  fat  was  present.  Muscles  : A 

dusting  of  the  fibres  with  very  minute  fat  globules  was  shown  in  the  Sudan  stained 
section.  I he  fibres  were  somewhat  large  as  if  distended  and  some  showed  homo- 
geneous degeneration  (Zenker).  The  longitudinal  striation  was  clearer  than  the  cross 
striation.  Spleen  : The  sinuses  were  filled  with  blood.  Much  granular  light  brown 
pigment  was  present,  forming  large  clusters.  Liver  : The  liver  parenchyma  had  a 
somewhat  loose  appearance,  fairly  wide  spaces  being  present  between  the  liver  cell 
rows,  the  spaces  were  in  some  places  empty,  in  others  they  contained  red  corpuscles. 
Practically  all  the  endothelial  cells  contained  a pigment,  which  was  very  conspicuous. 
There  was  an  increase  of  round  cells  in  the  septa,  frequently  forming 
clusters,  they  were  principally  of  the  polvblastic  type.  The  septa  appeared  thickened 
and  in  some  places  was  an  increase  of  pale  typical  bileduct  cells,  thus  indicating  a 
proliferation  of  bileducts.  In  some  septa  was  also  an  increase  of  fibroblastic  tissue 
and  in  particular  of  fibrillar  tissue.  There  was  also  pigment  present  in  the  cells 
bounding  the  central  veins.  Fatty  cells  were  present  regularly  distributed  in  the 
parenchyma,  containing  one  or  more  large  or  a number  of  small  fat  globules.  Pig- 
ment cells  were  seen  in  the  septa  included  entirely  by  fibrillar  tissue.  Occasionally  a 
larger  patch  of  cells  showed  fat,  sometimes  alongside  the  central  veins.  Kidneys  : In 
the  adventitia  of  some  of  the  arteries  was  a rather  increased  number  of  round  cell 
clusters.  Some  of  the  tubules  contained  fat.  Heart  : There  was  in  many  places  a 
distention  of  the  interfibrillar  septa,  particularly  where  the  larger  vessels  were  run- 
ning. A destruction  of  muscular  fibres  was  visible  and  in  the  spaces  an  increase  of 
oval-shaped  pale  nuclei  (fibroblasts).  Blood  corpuscles  were  also  present  outside  the 
vessels,  forming  small  pools  in  some  places,  separating  the  fibres  and  filling  the  spaces. 
The  Scharlach  stain  indicated  a fairly  intensive  fatty  degeneration  which  gave  the 
section  a patchy  appearance.  The  striation  of  the  muscle  fibres  was  distinct,  some  of 
the  fibres  having  a homogeneousi  aspect.  In  many  places  the  fine  capillaries  were 
filled  with  red  corpuscles  and  were  standing  out  distinctly. 

Pathological  Anatomical  Diagnosis. — Pneumonia  desquamativa  et  productiva. 
Emphysema  et  oedema  pulmonum.  Hepatitis  parenchymatosa.  Myocarditis  fibrosa 
and  haemorrhage.  Fatty  degeneration  of  kidney.  Haemorrhage  and  fatty  degener- 
ation of  suprarenal  glands.  Waxy  (Zenker’s)  and  slight  fatty  degeneration  of 
muscles. 

Epicrisis. — This  horse  had  been  fed  during  62  days  on  Crotalaria  dura  consum- 
ing a total  amount  of  124  lbs.  It  is  interesting  to  note  that  already  after  eleven  days 
a slight  fever  was  present  and  other  symptoms  occurred  which  could  be  interpreted 
as  being  due  to  an  affection  of  the  lungs.  All  symptoms  however  disappeared.  Fever 
appeared  again  142  days  after  commencement  of  feeding  or  80  days  after  discontinu- 
ation of  it  and  continued  to  the  end.  which  occurred  subsequent  to  the  infusion  of  a 
drug.  During  this  period  the  horse  was  practically  constantly  down.  Two  days 
before  onset  of  fever  it  had  been  injected  with’  pernicious  anaemia  virus.  The  fever 
must  however  be  considered  to  be  connected  with  the  feeding  of  the  plant  and  not 
with  pernicious  anaemia.  The  lesions  found  on  microscopical  examination  may  be 
described  as  those  of  (1)  degenerative  processes,  (2)  exudative  processes,  (3)  regenera- 
tive processes.  The  degenerative  processes  refer  to  the  destruction  of  the  alveoli,  the 
desquamation  and  hydropic  and  necrotic  degeneration  of  epithelial  cells.  The  exuda- 
tive processes  refer  to  the  presence  of  oedema,  blood  extravasations  and  leucocytes, 
the  regenerative  ones  to  the  proliferation  of  epithelial  cells,  of  bronchioles  and  the 
formation  of  fibroblastic  tissue.  Thus  all  the  characters  of  an  inflammatory  process 
were  well  developed,  which  could  be  interpreted  as  that  of  a Pneumonia  desquamativa 
et  productiva.  It  is  interesting  to  note  that  the  granulation  tissue  was  of  rather 
recent  origin,  the  fibroblastic  tissue  having  nowhere  as  yet  undergone  fibrous  or 
cicatricial  organisation. 

13.  Horse  11342,  an  aged  brown  gelding,  purchased  on  the  7th  May.  1917.  Sub- 
mitted to  a Jagziekte  experiment  on  the  20th  September,  1917,  receiving  daily  until  the 
20th  November,  1917,  two  pounds  of  autoclaved  Crotalaria  dura,  ?.e.,  124  pounds  in 


62  days.  . 

Symptoms  —Temperature  Reaction  : The  temperature  previously  to  feeding 

the  Crotalaria  showed  some  irregularities.  These  however  became  more  pronounced 
about  eight  days  after  the  commencement  of  feeding.  Some  resemblance  to  a curve 
was  present  reaching  an  acme  on  three  successive  days  by  touching  102'JF  whilst  the 
morning  remissions  did  not  go  below  100°F.  Succeeding  this,  the  morning  and 
evening  records  kept  generally  within  the  range  of  99-6°F  and  101-2°F.  rarely  and 
only  slightly  passing  above  and  below  it.  They  were  somewhat  irregular  A de- 
finite reaction  commenced  on  the  7th  December.  The  temperature  reached  103h  F 
on  the  10th  and  1044°F  on  the  12th,  there  was  a remission  to  100  F on  the  14th 
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and  subsequently  a curve  resulted  with  evening  temperatures  to  103°F  and 
morning  temperature  to  101-4°F.  By  the  20th,  the  morning  temperature  was  at 
100°F ; for  about  a week  it  oscillated  between  99°F  in  the  morning  and  101°F  to 
102°F  in  the  evening.  The  last  few  days  both  morning  and  evening  re- 
cords kept  at  or  below  100°F.  Examination  on  the  18th  November,  1917, 

showed  the  conjunctiva  slightly  injected.  On  the  12th  Eecember,  1917,. 
the  horse  was  not  feeding  well,  the  abdomen  was  tucked  up ; the  nostrils 
were  distended,  the  respiration  was  superficial  and  numbered  50  per  minute;  the 
pulse  was  somewhat  small  and  registered  90.  The  vessels  of  the  eyes  were  injected. 
Crepitating  rales  were  present.  On  the  13th  December,  1917,  the  horse  had  been 
down.  When  standing  it  did  not  place  the  weight  on  the  near  fore  leg  and  was 

markedly  lame.  When  walking,  the  leg  was  not  put  on  the  ground.  On  the  14th 

December.  1917,  the.  mucous  membranes  of  the  eyes  were  slightly  injected,  the  respira- 
tions numbered  36  and  the  pulse  64  per  minute.  On  the  15th  December,  1917,  the  mucous- 
membranes  were  still  slightly  injected  and  the  abdomen  tucked  up.  On  the  17th 

December,  1917,  the  horse  was  not  feeding  and  decubitus  was  present.  On  the  18th 

December,  1917,  accelerated  respirations  were  still  present.  The  nostrils  were  some- 
what distended.  On  the  21st  December,  1917,  the  horse  was  lying  down  frequently. 
From  the  18th  to  the  23rd  the  respirations  numbered  28  to  36  per  minute,  the  pulse- 
was  at  80.  The  horse  was  killed  on  the  5th  January,  1918. 

Autopsy. — Post  mortem  was  made  lg  hours  after  death.  Rigor  mortis  was  pre- 
sent. The  condition  was  poor.  The  abdomen  showed  nothing  unusual.  The 

integument  showed  abrasions  on  near  fore  fetlock.  The  conjunctiva  was  pale.  The 
anus  was  open.  The  flesh  was  dark  in  colour.  Some  fat  was  present  in  the  adipose 

tissue.  In  the  connective  tissue  around  the  pharynx  was  a large  haemorrhage 
(bullet-wound).  The  salivary  glands  were  normal.  The  submandibular  lymph 
nodes,  the  retro-pharyngeals  and  upper  cervicals  were  moist,  likewise  the  broncmals 
and  mediastinals.  The  thyroids  showed  nothing  unusual.  The  tongue,  pharynx 
and  oesophagus  showed  no  abnormalities.  The  peritoneal  cavity  and.  the  pleural  cavities 
showed  no  foreign  contents,  the  serosa  was  smooth  and  glistening.  The  diaphragm 
was  convexly  forwards.  Larynx  and  cervical  trachea  showed  nothing  unusual.  The 
pleura  of  the  left  lung  was  smooth,  the  veins  were  injected.  On  section,  numerous 
small  greyish  yellow,  fibrous  and  calcareous  nodules  were  present,  the  size  of  a pin’s 
head  to  a small  pea.  In  the  main  lobe  under  the  pleura  along  the  borders  and  the 
costal  surface  were  numerous  small  areas  of  atelectasis  in  size  from  a hazel  nut  to  a 
walnut.  These  portions  on  section  were  irregular  in  outline,  reddish  grey  in  colour 
and  fibrous  in  consistence.  The  bronchi  were  normal.  A blood  coagulum  was  in  the 
artery.  The  right  lung  was  partly  shrunken.  Fibrous  filaments  were  on  the  pleura. 
The  veins  were  injected.  The  greater  portion  of  the  main  lobe  was  firm  in  consist- 
ence ; reddish  grey  in  colour.  The  connective  tissue  was  much  in  evidence,  the 
atelectatic  portion  was  of  fibrous  consistence.  A blood  coagulum  was  in  the  bronchi 
and  in  the  artery.  The  pericardium  contained  100-  cc  reddish  yellow  fluid.  A mixed 
blood  and  plasma  coagulum  was  in  the  ventricle  and  atrium.  The  right  ostium  atrio 
ventriculare  was  open  for  a hand,  the  left  one  for  four  fingers.  The  epicardium 
showed  nothing  unusual,  likewise  the  endocardiums.  The  valves  were  slightly  gela- 
tinous at  the  base.  The  myocardium  was  greyish  brown  in  colour  and  very  firm  in 
consistence.  Fibrous  filaments  were  present  on  the  liver  capsule  the  lymphatics  of 
the  visceral  surface  were  filled  with  clear  liquid.  The  surface  had  a roughened 
appearance.  On  section  lobulation  of  the  parenchyma  was  distinct ; the  centres  of  the- 
lobules  were  dark  greenish  brown,  the  periphery  was  light  yellow,  the  central  veins 
were  open.  The  consistence  was  firm.  Throughout  the  parenchyma  were  numerous 
yellow,  calcareous  nodules.  The  pancreas  showed  nothing  unusual.  The  splenic 
lymph  nodes  were  slightly  hyperaemic.  Spleen  : 36  x 18  cms.  The  capsule  appeared 
normal.  On  section  the  trabeculae  were  distinct ; the  consistence  was  firm ; the- 
colour  normal.  The  suprarenal  glands  showed  nothing  unusual.  The  left  kidney 
capsule  was  easily  detached  ; the  parenchyma  on  section  was  dark  reddish  brown, 
the  consistence  firm,  the  glomerules  were  fairly  prominent.  Under  the  capsule  was 
one  calcareous  nodule  the  size  of  a pea.  The  right  kidney  showed  similar  condi- 
tions. Gastrophilus  larvae  were  present  in  the  oesophageal  portion  of  the  stomach, 
the  fundus  showed  nothing  unusual.  Numerous  gastrophilus  larvae  were  also  in  the 
duodenum.  In  the  jejunum  and  ileum  were  a few  hyperaemic  areas.  The  mucosa 
of  the  large  intestines  was  pale  and  slate  coloured.  The  rectum  was  normal.  The 
intima  of  abdominal  aorta  was  smooth.  In  the  anterior  mesenteric  artery  was  an 
aneurism  with  nematode  larvae.  The  urinary  bladder  was  normal.  In  the  bone 
marrow  of  the  humerus  were  several  small  red  foci.  Two-thirds  of  the  proximal 
portion  of  the  femur  were  red.  The  teeth  were  in  good  order. 

Microscopical  Hxamivatiov. — Lungs  : (1)  The  greater  portion  of  this  section  showed 
a dense  structure.  This  was  due  to  the  formation  of  a granulation  tissue  and  the  plug- 
ging of  the  alveoli  with  exudate.  The  fibrous  tissue  consisted  mainly  of  fibroblastic 
bundles  and  fibrillar  strands  which  traversed  the  lobules,  the  structure  of  which  was: 
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considerably  altered.  What  used  to  be  alveoli  were  distorted  spaces  bounded  by  en- 
gorged capillaries  in  many  places,  filled  with  homogeneous  pink  exudate  or  with 
desquamated  hydropic  epithelial  cells.  Everything  was  soaked  by  a homogeneous 
substance  (serum).  In  many  places  clusters  of  bronchial  cross-sections  of  different 
shapes  and  sizes  were  seen  supported  by  a fibroblastic  tissue.  Here  an  accumulation 
of  polymorphocytes  was  present  in  the  fibroblastic  tissue.  Polyblasts  were  also  fre- 
quently met  with.  There  were  relatively  few  tubules  undergoing  disintegration,  the 
epithelial  lining  was  intact  and  distinct.  In  some  places  no  exudate  was  present  and 
here  the  septa  of  the  former  alveoli  were  torn.  The  formation  of  budding  epithelial 
cylinders  was  also  distinct.  Many  places  consisted  exclusively  of  areolar  connective 
tissue  in  which  were  clusters  of  epithelial  cells  and  polyblasts.  Some  of  the  epithelial 
cells  reached  an  unusually  large  size.  The  capillaries  and  vessels  were  filled  with 
blood.  (2)  In  this -section  were  large  areas  with  distended  spaces,  former  alveoli  with 
broken  septa,  otherwise  the  description  corresponded  to  that  just  given.  At  some 
places  fibroblastic  buds  were  seen  entering  into  the  empty  space  of  the  former  alveoli. 
The  formation  of  fibroblastic  tissue  was  particularly  in  evidence  around  the  clusters  of 
bronchial  cross  sections.  These  clusters  were  usually  in  the  centre  of  an  area  in 
which  the  alveoli  had  undergone  the  changes  described.  (3)  In  this  section  the 
greater  portion  consisted  of  empty  and  torn  alveoli.  A great  number  of  epithelial 
cell  columns  were  present,  viz.  : budding  bronchi.  Otherwise  the  changes  corres- 

ponded to  the  description  given  above  (4)  In  many  places  the  dominant  feature 
was  the  presence  of  large  spaces  filled  with  homogeneous  pink  substance  (serum) 
separated  by  septa  of  fibrillar  tissue  without  epithelial  lining  and  by  capillaries  filled 
with  blood.  In  some  of  these  were  a few  hydropic  epithelial  cells.  In  many  places 
the  ground  tissue  seemed  to  consist  of  an  areolar  meshwork  in  which  the  meshes 
were  filled  with  oedema.  'The  clusters  of  bronchial  cross  sections  (new  Bronchi) 
were  not  frequent.  Skeletal  Muscles  : No  fat  was  present,  but  some  fibres  appeared 
unusually  broad  and  in  some  places  there  were  round  cell  collections  between  them  and 
in  other  places  an  increase  of  sarcolemma  nuclei.  Spleen  : A fair  amount  of  pig- 

ment was  found  in  the  pulp.  Suprarenal  glands  : Fairly  extensive  fatty  degeneration 
of  the  cortex  was  present.  Liver  : There  were  two  kinds  of  cells  in  the  lobules.  A 
large  cell  with  large  nuclei  and  smaller  cells  with  smaller  nuclei.  The  latter  appeared 
to  be  more  densely  packed,  the  nuclei  were  closer  together.  The  larger  cells  were 
found  along  the  septa  and  here  they  also  contained  pigment.  The  central  veins  were 

•distended  and  also  the  capillaries  leading  into  them,  so  that  the  bordering  liver  cells 
were  misshaped  and  reduced  in  size.  In  the  septa  the  proliferation  of  bileducts  was 
distinct.  They  entered  between  the  liver  cell  rows  and  caused  their  disappearance. 
There  was  also  a round  cell  infiltration  in  some  places  both  in  the  periphery  and 
between  the  liver  cells  and  along  the  tracts  of  the  central  veins.  Scharlach  stain 
did  not  show  any  fat  or  only  exceedingly  rarely  a liver  cell  with  a large  globule.  A 
slight  thickening  both  of  the  central  vein  and  the  septa  could  be  made  out  due  to 
fibrillar  tissue  . Kidneys  : There  were  small  foci  of  round  cellular  infiltration  in 

the  cortex,  particularly  in  the  adventitia  of  the  vessels,  but  also  in  the  interstitia  of 
the  tubuli  recti  and  there  was  a filling  of  the  capillaries  and  vessels.  Scharlach  did 
not  show  any  fat.  Heart  : Pigment  was  present  in  the  fibres  around  the  nuclei.  No 
fat  was  seen. 

Pathological  Anatomical  Diagnosis. — Pneumonia,  desquamativa  et  produetiva. 
Pleuritis  fibrosa.  Atelectasis.  Hepatitis  parenchymatosa.  Parasitic  nodules  in 
lungs,  liver  and  kidneys.  Atrophy  of  spleen.  Hyperaemia  of  kidneys.  Patchy 
hyperaemia  of  the  small  intestines.  Aneurisma  parasitica  of  the  mesenteric  artery. 

Epicrisis. — The  horse  had  been  fed  for  62  days  on  Crotalaria  dura  receiving  a 
total  quantity  of  124  lbs.  Shortly  after  feeding  had  commenced  a slight  febrile  re- 
action occurred.  A definite  fever  reaction  started  after  78  days  and  lasted 
31  days,  it  was  more  pronounced  in  the  beginning  and  formed  a fairly 
definite  curve  which  tapered  out  into  a hypothermia.  The  horse  then 

showed  distinct  symptoms  of  Jagziekte.  These  abated  somewhat  later,  the 
horse  rapidly  losing  condition  and  was  killed.  On  post-mortem  in  one 
lung  the  presence  of  a pneumonia  was  diagnosed.  Microscopically  it 

showed  the  destruction  of  the  alveolar  tissue  with  complete  disappearance  of  the 
alveolar  lining  and  filling  of  the  spaces  with  an  oedematous  liquid  and  a granulation 
"tissue  winch  pushed  its  buds  into  the  alveoli.  Regenerative  processes  were  present  in 
the  proliferation  of  the  bronchial  epithelial  cell  columns  which  were  supported  by  a 
fibroblastic  tissue  which  followed  them.  The  diagnosis  was  made  : Pneumonia 

desquamativa  et  produetiva.  Of  particular  interest  were  the  lesions  in  the  liver, 
they  were  those  of  a hepatitis  parenchymatosa.  Attention  should  be  drawn  to  the 
hypertrophy  of  the  central  veins,  a condition  commonly  found  in  the  cirrhotic  liver  of 
horses  in  dunziekte. 

14.  Horse  11347  an  aged  dark  roan  gelding  purchased  on  the  16th  Mav,  1917. 

Anamnesis. — It  was  submitted  to  a Jagziekte  feeding  experiment  on  the  20th 
September  receiving  daily  until  the  20th  November,  two  pounds  Crotalaria  dura,  i.e., 
124  lbs.  in  62  days 
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Symptoms. — Temperature  Reaction  : a definite  disturbance  in  the  temperature 

•during  the  feeding  period  began  on  the  1st  October  and  lasted  about 
■eleven  days.  The  evening  exacerbations  were  only  slightly  raised  and  only  on  one 
occasion  exceeded  the  102°F  line.  The  morning  records  were  frequently  above  the 
100°F  line ; there  was  much  irregularity  in  the  curve  and  the  daily  differences  at 
times  were  very  small.  This  fever  period  was  succeeded  by  fairly  normal 
temperature  records  with  an  occasional  disturbance  towards  the  end.  On  the  7th 
and  15th  and  16th . of  December,  1917,  the  exacerbations  were  pronounced  and 
reached  103°F.  A definite  reaction  commenced  however  on  the  7th  January,  the 
temperature  rising  gradually  day  by  day  with  somewhat  irregular  morning  remissions, 
until  it  reached  103°F  on  the  14th  and  16th  days.  On  the  15th  day  the  morning 
remission  was  100°F  ; from  the  17th  onwards  the  course  of  the  curve  was  somewhat 
irregular.  The  animal  died  on  the  21st  January,  1918.  An  attempt  at  treatment 
was  made  with  the  animal  : Potassium  iodide  having  been  injected  intrajugularly  in  5 
gramme  doses  dissolved  in  l.OOOc.c.  of  water.  On  the  12th  January,  1918,  a sudden 
increase  in  the  number  of  respirations,  a pronounced  dyspnoea  of  both  inspiratory  and 
■expiratory  type  allowed  the  diagnosis  of  Jagziekte.  The  animal  was  observed  to 
•cough;  the  number  of  respirations  was  96,  the  pulse  imperceptible.  The  animal 
showed  restlessness.  From  the  13th  to  the  15th  January,  1918,  the  number  of  re- 
spirations remained  at  100  per  minute.  On  the  16th  January,  1918.  the  horse  did  not 
feed  well.  On  the  17th  January,  1918,  the  mucous  membrane  had  a brownish  tinge, 
the  dependent  parts  of  the  horse  were  cold.  On  the  18th  January,  1918,  a loss  of 
condition  became  evident.  On  the  19th  January,  1918.  an  increased  vesicular  mur- 
mur with  rales  was  present  and  on  the  ventral  border  bronchial  sounds  were  heard. 
On  the  20th  January,  1918,  the  horse  was  not  feeding.  The  horse  died  on  the 
21st  January.  1918. 

Autopsy. — The  post  mortem  was  made  1^  hours  after  death.  Rigor 

mortis  had  not  yet  set  in.  The  condition  was  fair.  The  abdomen  was  of 

normal  aspect.  The  visible  mucous  membranes  were  distinctly  pale.  The  flesh  was 
somewhat  dark  and  opaque.  The  subcutaneous  tissues  of  neck  and  thorax  showed 
the  presence  of  some  emphysema.  A little  fat  was  present.  The  blood  was  coagu- 
lated. It  was  somewhat  dark  in  colour  and  stained  well.  The  salivary  glands 

showed  nothing  unusual.  The  retropharyngeal  lymph  nodes  were  somewhat  moist, 

likewise  the  submandibulars.  The  larynx  vessels  were  injected.  The  tracheal 

mucosa  was  pale,  foam  and  mucus  were  present.  The  tongue,  pharynx  and  oesophagus 
showed  nothing  unusual.  The  peritoneal  cavity  showed  no  foreign  contents.  The 
serosa  was  smooth  and  glistening.  In  the  sublumbar  region  the  tissues  showed 
emphysema.  The  diaphragm  was  convexly  forward.  The  bronchial  and  mediastinal 
lymph  nodes  were  moist  and  pigmented.  The  mediastinum  was  infiltrated  with  air 
bubbles,  the  vesicles  reaching  a few  cms  in  diameter..  The  lungs  showed  consolid- 
ation in  the  main  lobes.  Areas  of  emphysema  were  present  in  the  apical  and  main 

lobes.  Fibrous  filaments  were  present  on  the  costal  and  diaphragmatic  surfaces. 

The  main  lobe  also  showed  patches  of  well-marked  gelatinous  infiltration  of  the  sur- 
face causiRg  a mottled  appearance.  The  affected  portions  of  the  parenchyma  were 
hard  and  firm,  in  places  nodular.  On  section  the  lung  tissue  was  dark  reddish  in 
colour.  • The  overlying  pleura  was  thickened  and  likewise  the  septa.  The  not  solidi- 
fied lung  tissue  was  hyperaemic  and  oedematous.  The  mucosa  of  the  bronchi  was 
pale,  a few  petechiae  were  present.  Arteries  and  veins  were  normal.  The  mucosa 
of  the  thoracic  trachea  was  somewhat  pale.  The  oesophagus  showed  nothing  un- 
usual. The  aorta  was  elastic  and  the  intima  smooth.  The  pericardium  contained 
50c. c.  clear  yellow-brown  fluid.  The  right  ventricle  of  the  heart  contained  fluid 
blood,  also  the  atrium.  The  ostium  atrio-ventriculare  admitted  a hand.  The  left 
ventricle  contained  coagulated  and  fluid  blood.  The  ostium  was  tight  for  a hand. 
A few  petechiae  were  on  the  epicardium  which  was  somewhat  pale  in  colour.  The 
coronary  arteries  showed  nothing  unusual.  The  left  endocardium  appeared  normal. 
On  the  valvula  bicuspidalis  were  a few  ecchvmoses.  The  semilunar  valves  were 
normal.  The  right  endocardium  had  a normal  appearance.  The  myocardium  was 
somewhat  opaque  and  soft  in  consistence.  The  periportal  lymph  nodes  were  en- 
larged and  moist.  The  surrounding  connective  tissue  was  gelatinously  infiltrated. 
The  parietal  surface  of  the  left  lobe  of  the  liver  showed  a few  fibrous  filaments,  on 
right  lobe  likewise  were  filaments  and  some  thickened  white  patches.  The  visceral 
surface  was  smooth.  The  lymphatics  were  well  marked.  The  edges  of  the  liver 
were  fairly  sharp.  The  colour  of  the  organ  was  somewhat  brownish.  The  lobulation 
was  fairly  distinct.  A fairly  well-marked  pigmentation  was  present.  The  con- 
sistence was  somewhat  firm.  The  pancreas  showed  nothing  unusual.  The  splenic 
lymph  nodes  were  hyperaemic.  Some  fibrous  filaments  were  present  on  outer  sur- 
face of  the  spleen.  Measurements  43  x 18  cm.  The  pulp  was  dark  reddish  in  colour 
and  soft  in  consistence.  The  trabeculae  were  not  very  distinct.  The  suprarenal 
glands  showed  nothing  unusual.  The  fat  capsule  of  the  kidney  was  normal.  The 
right  kidney  appeared  reduced  in  size,  the  zones  were  not  distinct.  White  streaks 
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were  present  in  the  cortical  zone.  The  consistence  showed  nothing  unusual.  The- 
glomerules  were  prominent.  The  left  kidney  was  diffusely  reddened  throughout,  the 
zones  were  not  quite  distinct.  White  streaks  were  present  in  the  cortex.  The 
glomerules  were  distinct.  In  the  oesophageal  portion  of  the  stomach  were 
clusters  of  gastrophilus  larvae.  In  the  fundus  were  haemorrhagic  extravas- 
ations and  diffuse  hyperaemia.  The  small  intestines  showed  diffuse 

hyperaemia.  The  large  intestines  were  diffusely  hyperaemic  and  in  places 
haemorrhagic.  Sclerostomes  were  frequent.  In  the  rectum  there  was  nothing 
unusual.  The  mesenteric  lymph  nodes  were  moist.  On  the  mesentery  were 
numerous  fibrous  filaments  and  it  contained  a fair  quantity  of  fat.  The  abdomi- 
nal aorta  was  elastic  and  the  intima  smooth.  An  aneurism  of  the  anterior  mesenteric 
artery  with  a thrombus  and  a few  nematode  larvae  were  present.  The  bladder  was 
distended  with  yellow  slightly  turbid  urine.  The  mucosa  showed  nothing  unusual- 
The  urethral  mucosa  was  normal.  The  brain  showed  normal  conditions.  In  the 
bone  marrow  of  the  humerus  was  fat  with  a few  slightly  hyperaemic  patches.  The- 
teeth  were  fairly  regularly  worn. 

Microscopical  Examination. — Lungs  : (1)  This  section  showed  the  interstitial 

septa  much  enlarged,  they  circumscribed  a great  number  of  holes  which  were  either 
alveoli  devoid  of  any  epithelial  lining  or  distended  bronchi.  In  the  clusters  of  newly 
formed  bronchi  the  accumulation  of  polymorphocytes  was  in  particular  conspicuous, 
these  cells  filled  the  septa  and  the  lumens,  forming  plugs  in  the  latter.  The  thickened 
septa  consisted  of  fibroblastic  areolar  tissue  infiltrated  with  homogeneous  substance. 
In  many  places  disintegration  of  the  epithelial  lining  was  taking  place,  some  of  the- 
lumens  were  filled  with  hydropic  epithelial  cells.  Also  round  cell,  polyblasts  in 
particular,  were  found  in  the  septa.  The  formation  of  capillaries  was  quite  distinct., 
they  were  of  different  calibre.  (2)  This  section  showed  a piece  of  pleura  which  was; 
thickened  by  a homogeneous  infiltration,  otherwise  there  were  identical  conditions  as 
described  in  section  (1).  (3)  A section  resembling  the  one  above.  The  leucocytic 

(polymorphonuclear)  infiltration  was  very  conspicuous  in  the  clusters  of  the  newly- 
formed  bronchi.  In  some  places  were  also  seen  alveoli  with  desquamated  hydropic 
epithelial  cells.  (4)  In  this  section  the  conspicuous  feature  was  the  presence  of 
capillaries  packed  with  red  corpuscles  and  lying  closely  together  with  rent  like  spaces 
separating  them.  These  were  apparently  alveoli  in  which  all  epithelial  lining  had' 
disappeared,  occasionally  a hydropic  epithelial  cell  was  seen.  Some  of  the  spaces  also 
contained  homogeneous  substance,  in  others  the  desquamated  cells  were  fairly  fre- 
quent. Increase  of  fibroblastic  tissue  was  seen  in  many  places,  forming  bundles. 
Clusters  of  bronchial  cross  sections  were  present  but  not  frequent.  Fibroblastie- 
tissue  was  supporting  them  and  was  more  conspicuous  than  at  any  other  place.  Poly- 
morphocytes were  forming  clusters  in  many-  parts.  The  tubular  buds  of  bronchi  with 
a multi-layered  lining  and  a small  lumen  were  also  seen,  polymorphocytes  were  present 
in  the  lumens,  forming  a small  flug.  A plug  of  fibroblastic  tissue  was  seen  growing 
into  the  lumen  of  a bronchus.  Some  of  the  desquamated  cells  were  sometimes  of  un- 
usual size.  The  walls  of  many  of  the  distended  spaces  were  broken.  (5)  This 
section  could  be  considered  to  be  a stage  between  the  three  first  and  the  fourth. 
There  was  an  increase  of  fibroblastic  tissue  and  bronchi,  the  former  included  a 
number  of  alveoli  with  desquamated  cells  which  were  all  hydropic.  • The  fibroblastic- 
bundles  were  very  distinct.  The  capillaries  were  engorged  and  coursed  in  all  possible 
directions.  The  accumulation  of  polymorphocytes  was  conspicuous,  in  particular 
around  and  in  the  clusters  of  bronchi.  There  were  also  necrotic  (black)  epithelial 
cells  present.  Muscles  : A considerable  number  of  fibres  showed  the  presence  of  fat 
in  the  Scharlach  stained  section.  Two  or  three  fibres  so  altered  and  running  together 
were  separated  by  an  apparently  normal  fibre,  thus  the  Sudan  stained  section  to  the 
naked  eye  had  a striated  appearance.  The  fat  globules,  although  small,  were  very- 
distinct.  The  cross  striation  was  however  quite  distinct.  Some  of  the  fibres  showed 
a homogeneous  appearance  in  patches.  Spleen  : The  sinuses  contained  a fair  amount 
of  blood  and  many  pigmented  cells,  the  pigment  forming  brown  granular  clusters. 
Suprarenal  glands  : A fair  amount  of  fat  was  present  in  the  cortex  and  most  of  it  in 
the  zona  glomerulosa.  Liver  : There  was  some  disturbance  in  the  arrangement  of 

the  liver  cells  adjacent  to  the  central  veins,  the  cells  were  vacuolated.  There  was  an 
increase  of  round  cells  in  many  septa  and  in  some  places  large  pale  cells  were  seen 
which  were  considered  to  be  newly-formed  bileducts.  There  was  a great  discrep- 
ancy in  the  size  of  the  nuclei  and  in  their  staining,  some  being  dark  and  some  light 
coloured.  Scharlach  stain  showed  a fairly  extensive  fatty  degeneration  of  the  liver 
cells,  mostly  in  clusters  and  patches  and  frequently  around  the  central  veins  large 
and  small  fat  granules  were  present.  There  was  also  pigment  present  in  the  cells 
around  the  central  veins.  There  was  an  increase  of  polymorphocytes  in  the  capil- 
laries. Some  of  the  pigment  was  bile,  as  shown  by  the  capillary  arrangement  within 
a cell.  In  some  places  the  liver  cells  appeared  loose  as  if  disconnected  and  here  the 
nuclei  were  most  frequently  deep  coloured.  Kidneys  : 'There  was  a fair  amount  of 

congestion  present  in  the  cortical  vessels.  In  some  places  were  small  clusters  of 
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round  cells.  In  some  vessels  polymorphocytes  were  unusually  frequent  and  covered 
the  blood  clot  in  the  periphery.  No  fat  was  present.  Heart  : There  was  some 
fat  present  in  the  majority  of  the  muscle  fibres  and  in  the  form  of  a fine  granular 
•dust. 

Pathological  Anatomical  Diagnosis. — Pneumonia  desquamativa  et  produetiva. 
Pleuritis  fibrosa.  Bronchitis  catarrhalis.  Emphysema  et  oedema  pulmonum. 
Hepatitis  parenchymatosa.  Icterus  hepatis.  Hyperaemia  of  the  kidneys.  Slight 
tumor  splehis.  Gastro  enteritis.  Petechiae  in  epicardium  and  endocardium. 
Emphysema  of  subcutaneous  and  sublumbar  tissue.  Parasitic  aneurism  of 
mesenteric  artery. 

Epicrisis. — This  horse  had  been  fed  over  a period  of  62  days  on  Crotalaria  dura 
and  consumed  a total  quantity  of  124  lbs.  During  the  feeding  period  a febrile  dis- 
turbance was  present  for  about  eleven  days.  A definite  and  well-pronounced  reaction 
started  110  days  after  commencement  of  feeding  or  49  days  after  its  discontinuation. 
A typical  disease  developed  of  an  acute  nature  with  the  symptoms  of  dyspnoea  well 
pronounced  which  was  diagnosed  as  Jagziekte.  The  horse  succumbed  after  an  illness 
of  fourteen  days.  The  microscopical  lesions  were  those  of  a.  granulation  tissue  per- 
vading the  remnants  of  a lung  tissue  in  which  the  epithelial  lining  had  desquamated 
and  was  undergoing  disintegration,  the  supporting  fibrillar  septa  were  torn  and  a 
serous  and  cellular  exudate  infiltrated  everything,  including  the  proliferated  bronchi. 
The  process  was  thus  interpreted  as  that  of  a Pneumonia  desquamativa  et  produetiva. 
In  the  liver  were  found  regressive,  exudative  and  regenerative  lesions,  hence  the 
process  could  be  interpreted  as  a Hepatitis  parenchymatosa, 

15.  Horse  11376,  an  aged  chestnut  gelding,  purchased  on  the  5th  July,  1917, 
and  immunised  against  Horse-sickness. 

Anamnesis. — On  the  20th  September,  it  was  submitted  to  a Jagziekte  experiment 
receiving  daily  until  the  20th  November,  2 lbs.  autoclaved  Crotalaria  dura,  i.e.,  a 
total  of  124  lbs.  in  62  days. 

Symptoms. — Temperature  Record  : The  temperature  was  fairly  regular  in 

ithe  beginning  of  this  period.  A definite  disturbance  but  forming  an 

irregular  curve  was  present  from  the  15th  October,  there  were  two 

•exacerbations,  one  on  the  26th  to  103-2°F  for  about  fourteen  days  when 
Jhe  morning  remissions  were  sometimes  near  the  101°F  line,  and  the  other  on 
the  17th  November  to  104-8°F.  A further  exacerbation  took  place  on  the  7th  Decem- 
ber, the  temperature  reaching  103-6°F  in  the  evening.  A definite  reaction  com- 
menced on  the  11th  December.  The  temperature  rose  during  the  12th  and  13th  to 
reach  105°F  in  the  evening  of  the  13th.  On  the  14th  and  15th  the  morning  records 
were  at  104-6°F  and  those  of  the  evening  at  105°F.  On  1;he  16th,  17th,  18th  and 
19th  the  morning  records  were  at  about  103-6°F  and  those  of  the  evening  at  about 
105°F ; the  highest  evening  record  of  106°F  occurred  on  the  19th  December.  18th 
November,  1917  : The  conjunctiva  was  pale.  12th  December,  1917  : The  respiration 
was  superficial  and  numbered  76  per  minute.  The  vesicular  murmur  was  increased. 
13th  December.  1917  : The  number  of  respirations  had  increased  to  80.  15th  Decem- 
ber. 1917  : The  respiratory  movements  were  irregular,  i.e.,  the  rhythm  was  irregular; 
slow  superficial  respirations  were  succeeded  by  fast  and  deeper  ones.  Alongside  of 
■vesicular  murmur  on  both  sides  crepitating  rales  were  heard.  Also  bronchial  sounds 
were  heard  on  off  side.  The  nostrils  were  wide  open.  The  number  of  respirations 
was  96  per  minute.  16th  December,  1917  : The  eyes  were  slightly  congested  ; the 
double  movement  of  the  alae  nasales  was  well  pronounced.  17th  December,  1917  : 
The  horse  was  noted  to  lose  condition.  18th  December,  1917  : The  double  action  of 
nostrils  was  accentuated  ; ‘(1)  movement  of  inner  alae  with  expiration  and  (2)  move- 
ment of  outer  alae  with  inspiration.  The  horse  was  sensitive  to  flies  and  somewhat 
restless.  The  respirations  from  the  16th  to  the  18th  were  at  80  per  minute.  19th 
December.  1917  : The  superficial  respirations  numbered  96  per  minute.  The  horse 
was  still  feeding.  20th  December.  1917  : The  respiration  at  intervals  was  irregular. 
21st  December,  1917  : Marked  movement  of  the  Hanks  was  noted.  Inspiratory  and 
expiratory  dyspnoea  were  pronounced,  the  horse  was  standing  with  fore  legs  spread. 
Moist  rales  were  present.  The  pulse  was  full  and  since  the  onset  of  the  first  symptom 
it  rose  to  50  per  minute  and  remained  at  that  height  with  the  exception  of  the  18th 
December,  1917,  when  it  was  at  60.  The  horse  appeared  somewhat  dull  and  had 
fallen  off  in  condition.  It  was  killed  on  the  21st  December,  1917. 

Autopsy  : Post  mortem  was  made  half-an-hour  after  death.  Rigor  mortis  had 
not  set  in.  The  condition  was  fair.  The  abdomen  was  sunken.  The  visible  mucous 
membranes  were  somewhat  pale.  The  flesh  was  dark  reddish  brown,  somewhat  dry. 
In  the  subcutaneous  tissue  over  the  thorax,  the  flank  and  shoulder  was  a slight 
emphysema.  The  blood  was  partly  coagulated  ; it  stained  well.  The  pharyngeal 
lymph  nodes  were  somewhat  pale,  also  the  submandibulars.  The  thyroids  showed 
nothing  unusual.  Cicatrices  were  on  the  surface  of  the  tongue.  The  oesophagus  and 
ipharvnx  showed  nothing  unusual.  The  larynx  and  trachea  contained  some  foam. 
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the  vessels  of  the  mucosa  were  slightly  injected.  A little  fluid  was  present  in  the 
peritoneal  cavity,  one  filaria  was  present.  The  serosa  was  smooth  and  glistening. 
The  vessels  of  the  peritoneum  were  somewhat  injected  ; Situs  viscerum  was  normal. 
The  diaphragm  was  convexly  forwards.  There  were  fibrous  filaments  on  the  abdomi- 
nal and  a few  on  the  pleural  surface.  A small  quantity  of  clear  yellowish  fluid  was  * 
in  the  pleural  cavities.  The  bronchial  and  mediastinal  lymph  nodes  were  enlarged, 
oedematous  and  slightly  hyperaemic.  On  the  costal  pleura  were  several  fibrous  fila- 
ments. The  vessels  of  the  mediastinum  were  injected.  The  left  lung  was  inflated. 
The  surface  had  a somewhat  mottled  appearance.  Areas  of  emphysema  were  in  the 
apex  and  ventral  border  of  the  main  lobe.  A few  fibrous  filaments  and  a subpleural 
gelatinous  infiltration  were  noted  on  the  diaphragmatic  and  costal  surface.  The  blood 
vessels  were  prominently  injected.  'The  lung  was  very  firm  on  palpation  and  resistant 
to  the  knife.  On  section  it  presented  throughout  a pale  yellowish  appearance.  An 
oedematous  clear  fluid  mixed  with  foam  escaped  from  the  cut  surface.  The  alveolar 
tissue  in  some  parts  was  replaced  by  a pale  homogeneous  structure.  The  septa  were 
thickened,  extending  into  the  substance  of  the  lung.  The  overlying  pleura  was  much 
thickened.  In  places  were  pinkish  islands.  The  bronchi  contained  some  foam  and 
some  clear  liquid.  Veins  and  arteries  were  normal.  In  the  right  lung  were  similar 
conditions,  except  the  ventral  part  of  the  main  lobe  did  not  show  an  increase  or 
thickening  of  septa  to  the  same  extent.  The  thoracic  trachea  contained  some  foam. 
The  aorta  was  elastic  and  the  intima  smooth.  The  oesophagus  showed  nothing  un- 
usual. A good  amount  of  fat  was  present  in  the  pericardium.  The  sac  contained 
130c. c.  clear  yellowish  fluid.  The  right  ventricle  of  the  heart  contained  fluid  and 
coagulated  blood,  also  some  coagulated  plasma;  likewise  the  atrium.  The  ostium 
atrio  ventriculare  admitted  the  hand.  In  the  left  ventricle  was  a small  quantity  of 
fluid  blood  and  some  coagulated  plasma.  The  ostium  atrio  ventriculare  admitted  four 
fingers.  The  epicardium  was  somewhat  darker.  Normal  fat  was  in  the  sulci.  A 
few  petechiae  were  present.  The  coronary  arteries  showed  nothing  unusual.  The 
valves  were  normal.  A few  ecchvmoses  were  present  in  the  left  endocardium.  The 
myocardium  on  section  was  somewhat  reddish  brown  in  colour  and  slightly  opaque- 
the  consistence  was  slightly  soft.  The  periportal  lymph  nodes  were  somewhat  en- 
larged, oedematous  and  pale  and  contained  a few  calcareous  nodules,  the  size  of  a 
pin’s  head.  The  visceral  surface  was  smooth.  The  lymphatics  were  distended.  A 
few  calcareous  circumscribed  nodules  with  soft  white  centre  the  size  of  a split  pea 
were  scattered  in  the  liver  parenchyma.  A few  fibrous  filaments  were  present  on  the 
parietal  surface,  also  several  calcareous  nodules  ; these  were  placed  slightly  below  the 
surface.  The  liver  was  reduced  in  size.  The  borders  were  fairly  sharp.  The- 
parenchyma  on  section  was  somewhat  pale  in  colour.  The  lobulation  was  fairly  dis- 
tinct. In  some  places  were  darker  reddish  areas  where  the  lobulation  was  not  so 
distinct  and  the  periphery  appeared  to  be  more  resistant  to  the  knife.  The  pancreas 
was  somewhat  darker  in  colour.  The  splenic  lymph  nodes  were  light  reddish  irt 
colour  and  somewhat  moist.  The  spleen  capsule  showed  some  fibrous  filaments  on 
both  surfaces  and  some  petechiae.  The  spleen  had  a somewhat  shrunken  appearance 
40  x 18  cms.  On  section  the  pulp  appeared  light  reddish  brown  in  colour.  The 
trabeculae  were  distinct.  The  lymph  follicles  were  slightly  swollen.  The  consist- 
ence was  normal.  In  the  pulp  were  a few  dark  reddish  brown  areas,  more  or  less 
homogeneous,  circular  in  outline  and  somewhat  raised  above  the  surface.  The 
suprarenal  glands  were  rich  in  fat.  The  fat  capsule  of  the  left  kidney  was  normal. 
'The  fibrous  capsule  was  easily  detached.  On  section  the  organ  was  somewhat  darker 
in  colour,  the  zones  were  fairly  distinct ; the  glomerules  were  prominent ; the  peri- 
phery of  the  cortex  was  pinkish ; the  portion  bordering  the  intermediary  zone  was 
somewhat  pale.  The  consistence  showed  nothing  unusual.  The  fat  capsule  of  the 
right  kidney  was  normal.  The  fibrous  capsule  was  easily  detached.  The  organ  was 
darker  even  than  the  left  one ; the  zones  were  not  very  distinct : the  glomerules  were 
distinct.  The  consistence  showed  nothing  unusual.  A slight  diffuse  hyperaemia  was 
present  in  the  pyloric  portion  of  the  stomach.  In  the  fundus  was  a spiroptera  tumour, 
the  size  of  a hen’s  egg,  containing  necrotic  material  and  numerous  spiroptera.  A few 
larvae  of  gastrophilus  enui  were  present  on  the  oesophageal  region.  The  duodenal 
mucosa  showed  slight  diffuse  hyperaemia.  The  mucosa  of  the  small  intestines 
appeared  slightly  swollen.  In  the  large  intestines  were  sclerostomes.  The  rectum 
showed  nothing  unusual.  The  mesenteric  glands  were  slightly  hyperaemic.  The 
mesentery  contained  a good  quantity  of  fat.  The  abdominal  aorta  showed  nothing 
unusual.  In  the  arteria  ileo-caeco-colica  was  an  aneurism  and  a slight  thrombosis 
with  a few  nematode  larvae.  A good  quantity  of  turbid  yellowish  urine  was  in  the 
bladder.  The  vessels  of  the  mucosa  were  slightly  injected.  The  brain  showed  a 
bullet  -vyound.  The  molar  teeth  were  fairly  well  worn.  The  incisor  teeth  were  very 
long  and  more  or  less  circular  in  outline.  The  fat  marrow  of  the  femur  showed  in  the 
distal  half  a slight  hyperaemia  along  the  compacta.  The  proximal  half  was 
hyperaemic  with  a small  patch  of  fat.  The  marrow  of  the  humerus  showed  slight 
patches  of  hyperaemia. 
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Body  weight  286  kilos ; right  lung  7-2  Kg.  ; left  lung  6-3  Kg.  ; heart  2-3  Kg.  ; 
liver  415  Kg.  ; spleen  105  Kg.  ; kidneys  1-55  Kg. 

M icroscopical  Examination. — (1)  In  this  section  the  greater  portion  was  consoli- 
dated. There  were  a few  patches  in  which  the  alveoli  were  empty,  the  walls  dis- 
tended and  torn.  The  lobular  septa  were  thickened  by  a homogeneous  substance,  it 
also  filled  the  greater  portion  of  the  alveoli.  In  many  alveoli  desquamation  had  taken 
place  and  a smaller  or  greater  number  of  epithelial  cells  were  within  the  lumen. 
'Ihey  were  of  different-  sizes,  shapes  and  shading  and  some  showed  hydropic  changes. 
In  many  alveoli  were  also  polymorphocytes.  The  capillaries  generally  were  filled 
with  blood  and  stood  out  fairly  distinctly.  'The  plugs  in  the  alveoli  in  many  places 
were  distinctly  fibrinous  (thready)  and  in  others  distinctly  cellular.  A conspicuous 
feature  in  this  section  was  the  presence  of  groups  of  what  must  be  considered  to  be 
proliferating  bronchi  principally  placed  in  the  periphery  of  a larger  bronchus.  Many 
of  them  underwent  necrosis,  they  stained  deeply  and  the  cells  were  in  the  process  of 
disintegration  or  dissolution,  the  nuclei  were  pycnotic.  Where  they  had  formed  a 
lumen  it  was  plugged  with  large  epithelial  cells  and  polymorphocytes.  Between  these 
tubes  and  around  them  were  seen  bundles  of  fusiform  fibroblasts.  In  some  parts  they 
penetrated  into  the  adjacent  alveolar  tissue  and  occupied  here  the  lumens  of  the 
alveoli.  They  formed  occasionally  fairly  large  tracts.  There  were  in  some  parts  also 
haemorrhages  present,  occupying  round  cell  accumulations.  (2)  In  the  second  section 
were  a great  number  of  distended  bronchi,  bronchioles,  alveolar  passages  and 
alveoli  and  many  of  the  latter  had  broken  walls.  Here  no  capillaries  were 
seen  and  the  alveoli  were  devoid  of  the  epithelial  lining.  In  other  places  the  distended 
alveoli  still  possessed  the  lining.  In  most  places  the  alveoli  were  filled  with  a 
homogeneous  exudate  or  blood  or  with  both  and  between  them  were  epithelial  cells. 
There  were  also  polymorphocytes  present  in  great  numbers  and  showing  up  well.  The 
epithelial  cells  showed  disintegration  and  hydropsis.  In  this  section  were  frequently 
met  with  what  must  be  considered  to  be  the  budding  bronchi.  They  were  found  in 
different  forms,  some  as  budding  cell  columns,  some  with  a small  lumen  and  some  with 
a large  lumen.  The  latter  showed  within  the  lumen  accumulation  of  leucocytes  and  of 
desquamated  cells.  In  some  places  the  lining  had  undergone  disintegration,  it  was 
disappearing  or  had  disappeared.  In  some  the  lumen  was  even  widely  distended. 
Between  these  budding  bronchi  were  seen  bundles  of  fibroblasts,  the  fusiform  cells 
being  very  distinct,  they  formed  fairly  long  tracts  which  also  entered  into  the 
alveoli.  (3)  In  the  third  section  the  fibroblastic  tissue  occupied  rather  large  areas 
and  replaced  the  greater  portion  of  the  alveoli,  where  these  were  still  present  they 
contained  homogeneous  plugs  (serum).  In  this  newly-formed  connective  tissue  were 
enclosed  the  budding  bronchi,  some  of  which  showed  up  as  epithelial  tubes ; the 
greater  number  had  a lumen  which  contained  a hyaline  exudate  mixed  with  poly- 
morphocytes. In  some  tubules  the  epithelial  lining  underwent  disintegration,  it  was 
black  and  granular.  In  the  connective  tissue  were  in  many  places  accumulations  of 
round  cells,  frequently  in  the  loose  fibrous  coat  of  the  bronchi  and  the  adventitia  of 
the  vessels.  In  some  places  gaps  in  the  connective  tissue  were  filled  with  desqua- 
mated epithelial  cells  occupying  sometimes  a fairly  extensive  area.  Most  frequently 
no  lining  was  present.  (4)  In  the  fourth  section  the  distribution  of  fibroblastic 
tissue  was  even  more  pronounced  than  in  the  foregoing  one.  Areas  of  this  tissue 
were  mingled  with  areas  in  which  the  alveoli  were  filled  with  serum  and  desquamated 
cells.  Also  the  budding  bronchi  were  present  and  within  in  the  lumens  of  some  of 
them  were  epithelial  cells  and  polymorphocytes.  In  some  of  them  the  epithelial  lining 
was  partly  deficient,  in  others  it  was  undergoing  disintegration.  Round  cell  collec- 
tions were  seen  at  certain  places.  In  the  alveoli  filled  with  exudate  frequently  poly- 
morphocytes were  very  frequent.  Heart  : The  Sudan  stain  showed  a few  fibres  to 

contain  rare  and  small  fat  globules.  Suprarenal  glands  : The  Sudan  stain  showed 

the  presence  of  much  fat  in  the  cortex,  forming  large  globules.  Spleen  : A fair 

amount  of  dark  pigment  was  present  in  the  pulp.  Liver  : There  was  a slight  dis- 

turbance in  the  radiating  arrangement  of  the  liver  cell  rows,  which  did  not  run 
straight  but  were  slightly  curved.  The  liver  cell  rows  in  parts  were  fairly  widely 
separated  by  fissures.  In  the  corners  of  the  lobules  were  patches  of  pale  bileducts 
showing  up  rather  conspicuously.  Here  the  bileducts  were  increased  occupying  some 
times  a fairly  large  area.  Between  the  bileducts  were  seen  liver  cells  separated  off 
from  the  adjacent  parenchymatous  tissue.  In  some  places  cross  sections  of  bileducts 
were  seen  within  the  liver  parenchyma  and  a small  distance  away  from  the  septum. 
The  character  of  the  bileduct  was,  however,  clearly  maintained.  'There  were  large 
and  small  liver  cell  nuclei  and  some  of  the  nuclei  were  very  dark.  The  increase  of 
bileducts  was  accompanied  by  an  increase  of  connective  tissue  and  capillaries  within. 
The  Sudan  stain  showed  large  fat  globules  distributed  in  no  definite  order,  some 
patches  contained  small  fat  globules.  Tn  some  places  was  a small  cellular  infiltration 
amongst  the  bileducts. 

Pathological  Anatomical  Diagnosis. — Pneumonia  desquamativa  et  productiva, 
Bronchitis  catarrhal  is.  Oedema  and  emphysema  pulmonum.  Pleuritis  fibrosa. 


Slight  hydrothorax  and  hydropericardium.  Slight  ecchymosis  of  left  endocard. 
Hepatitis  parenchymatosa.  Helminthiasis  nodularis  in  liver  and  portal  lymph  nodes. 
Oedema  of  lymph  nodes.  Hyperaemia  of  kidney.  Brown  atrophy  and  infarcts  in 
spleen.  Emphysema  of  subcutaneous  tissue. 

Epicrisis. — This  horse  had  been  fed  for  a period  of  62  days  on  Crotalaria  dura 
and  consumed  a total  quantity  of  124  lbs.  A disturbance  in  the  temperature  was  noted 
during  the  feeding  period.  A definite  continuous  fever  started  83  days  after  com- 
mencement or  21  days  after  discontinuation  of  the  feeding ; it  lasted  about  10  days 
and  went  over  into  collapse.  The  course  of  the  disease  was  an  acute  one,  the  respira- 
tory disturbances  were  very  much  in  evidence.  Subcutaneous  emphysema  was  noted  on 
post  mortem.  Of  the  lesions  found  in  the  lungs  the  replacement  of  alveolar  tissue  by 
a fibroblastic  tissue  was  very  conspicuous  and  regenerative  processes  of  the  bronchi 
were  much  in  evidence.  This  pathological  process  may  be  designated  as  a Pneumonia 
desquamativa  et  productiva.  Of  particular  interest  were  the  lesions  found  in  the 
liver,  which  can  be  interpreted  as  a hepatitis  parenchymatosa. 

16.  Horse  11341,  an  aged  bay  gelding,  arrived  in  Onderstepoort  on  the  7th  May, 

1917,  in  fair  condition.  It  was  immunised  against  horse-sickness  on  the  12th  July. 
From  the  20th  September.  1917,  to  20th  November,  1917,  viz.  : for  a period  of  two 
months,  the  horse  was  fed  daily  on  2 lbs.  Crotalaria  dura  (autoclaved).  During  the 
feeding  period,  viz.  : from  about  the  end  of  September  until  12th  October,  a tem- 

perature reaction  was  present,  in  particular  indicated  by  higher  morning  records, 
which  were  almost  constantly  at  100°F,  whilst  the  evening  temperature  averaged  at 
about  101°F  with  exacerbations  to  102°F  and  above  at  different  intervals.  No  other 
clinical  symptoms  were  recorded.  In  the  succeeding  period,  the  course  of  the 
temperature  was  normal,  viz.  : 91  days  after  discontinuance  of  feeding.  On  the  18th 
February,  1918,  the  horse  was  used  for  a pernicious  anaemia  experiment  and  died  on 
the  15th  March,  1918.  Death  was  preceded  by  an  irregular  fever,  exacerbations  to 
above  104°F  and  remissions  to  subnormal  succeeded  in  an  irregular  manner.  At  one 
time  owing  to  relaxed  anus  no  recording  of  temperature  was  possible.  From  the 
20th  February,  1918,  to  the  12th  March  the  presence  of  a catarrh  was  registered.  On 
the  4th  March,  1918,  the  conjunctiva  had  a brownish  tinge  and  was  ecchymosed.  On 
the  13th  March  the  abdominal  respiration  was  accentuated,  the  pulse  numbered  80. 
After  this  date  the  animal  went  down.  It  was  killed  on  the  15th  March. 
On  post  mortem  the  diagnosis  of  pernicious  anaemia  was  confirmed.  Some 
atelectatic  patches  were  present  in  the  left  lung,  but  not  typical  of  Jagziekte.  Lesions 
of  Cirrhosis  were  rather  well  pronounced  alongside  of  those  of  pernicious  anaemia. 

Epicrisis.- — Jagziekte  can  be  excluded  in  this  case.  Cirrhotic  lesions  may  have 
been  caused  by  the  Crotalaria  feeding. 

17.  Horse  11380,  an  aged  chestnut  gelding,  arrived  in  Onderstepoort  on  the  5th 
July,  1917,  in  fair  condition.  It  was  utilised  first  for  an  ephemeral  fever  and  then 
for  a horse-sickness  virus  experiment.  The  virus  at  the  time  not  suspected  to  be 
infected  with  pernicious  anaemia  turned  out  later  to  be  so.  On  20th  September,  1917, 
the  horse  was  fed  daily  on  2 lbs.  of  Crotalaria  dura  until  the  1st  November,  1917. 
During  this  period  the  horse  showed  two  disturbances  in  the  temperature,  one  from 
the  end  of  September  to  the  8th  October,  and  a second  one  from  19th  October  to  the 
24th  October.  During  the  latter  time  the  symptoms  of  pernicious  anaemia  became 
pronounced  and  the  horse  died  on  the  2nd  November  after  a rise  of  temperature  lasting 
two  days.  The  autopsy  revealed  as  cause  of  death  pernicious  anaemia,  no  lung 
lesions  were  noted,  but  the  presence  of  a Cirrhosis  of  the  liver. 

Epicrisis. — Jagziekte  lesions  of  the  lungs  were  absent,  the  cirrhosis  may  have  been 
caused  by  the  feeding  of  Crotalaria  dura. 

18.  Horse  10673,  arrived  in  Onderstepoort  on  the  20th  September,  1916,  in  rather 
poor  condition.  From  the  2nd  July,  1917,  until  the  15th  July,  it  was  fed  daily  with 
2 lbs.  of  Crotalaria  dura  mixed  in  ordinary  food.  During  the  feeding  period  the 
temperature  curve  was  normal  and  continued  so  for  some  time.  At  the  end  of 
August  an  irregular  temperature  curve  was  noticed,  lasting  for  some  days  with  an 
occasional  exacerbation  above  101-4°F.  From  this  date  onwards  the  temperature  was 
never  stable  but  no  other  symptoms  were  noted.  On  the  20th  November,  1917.  the 
horse  was  utilised  for  a pernicious  anaemia  experiment  and  succumbed  to  it  on  the 
19th  January,  1918. 

Epicrisis. — This  horse  consumed  26  lbs.  of  Crotalaria  dura  in  13  days.  No  Jag- 
ziekte developed.  Subsequent  to  feeding  an  irregular  temperature  was  noted  for  some 
time  which  might  have  been  connected  with  the  feeding.  No  lesions  of  Jagziekte 
were  found  on  post  mortem  of  the  horse  which  subsequently  died  from  pernicious 
anaemia. 

19.  Horse  10853,  arrived  in  Onderstepoort  on  the  15th  December,  1916.  From 
the  2nd  July,  1917,  until  15th  July  it  was  fed  daily  with  2 lbs.  of  autoclaved  Crota- 
laria dura  mixed  with  ordinary  food.  No  disturbances  in  the  temperature  were 
noted  during  this  period.  Subsequently  occasional  exacerbations  were  recorded 
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without  any  other  clinical  symptoms  being  present.  Generally  the  curve  ran  a normal 
course.  On  the  28th  November,  the  horse  was  utilised  for  a pernicious  anaemia  ex- 
periment and  succumbed  on  the  30th  December,  1917. 

Epicrisis. — The  horse  consumed  an  amount  of  26  lbs.  of  autoclaved  Crotalaria 
dura  in  13  days.  No  Jagziekte  developed.  Some  fever  was  noted  subsequently  which 
might  have  been  caused  by  the  feeding.  No  lesions  of  Jagziekte  were  found  on 

post  mortem  of  the  horse  which  subsequently  died  from  pernicious  anaemia. 

20.  Horse  9642,  in  rather  poor  condition.  From  9th  July  to  16th  July,  1917,  it 
was  fed  daily  on  2 lbs.  of  Crotalaria  dura.  No  febrile  disturbances  were  noted  during 
the  period  of  feeding.  A temperature  reaction  was  present  from  24th  August  to  the 
beginning  of  September,  mainly  indicated  by  higher  morning  records,  the  evening 
records  oscillating  between  100  and  101CF  with  an  exacerbation  above  102°F  in  the 
morning  and  evening  of  the  28th  and  29th  August  respectively.  There  was  an  in- 
creased pulse  at  the  time  averaging  48 — 52  per  minute  and  an  increased  respiration1 
averaging  20  on  the  day  of  the  fever  paroxysm  and  returning  to  11  per  minute  the 
day  after.  The  conjunctiva  became  pale  and  ecchymosed  and  the  animal  went  down 
frequently  and  was  unable  to  rise  and  rapidly  lost  condition.  The  recording  of 
temperature  became  impossible  in  the  second  week  of  September  and  the  horse  was 
finally  killed  on  the  18th  September,  1917.  On  post  mortem  lesions  in  the  lungs  were 
absent,  but  a cirrhotic  atrophy  of  the  liver  was  diagnosed. 

Epicrisis. — 1 This  horse  consumed  an  amount  of  14  lbs.  Crotalaria  dura  in  seven 
days.  Fever  and  symptoms  of  increased  respiration  were  noted  in  this  horse,  which 
as  well  as  the  atrophied  condition  of  the  liver  might  have  been  connected  with  the 
feeding  of  the  plants. 

21.  Horse  8933.  From  the  9th  to  the  16th  July  fed  daily  on  2 lbs.  autoclaved 
hay  of  Crotalaria  dura  mixed  with  food.  No  temperature  disturbances  were  noted 
during  the  period  of  feeding.  The  temperature  remained  normal  until  the  end  of 
September,  1917,  when  a reaction  started  which  was  present  during  the  first  ten  days 
of  October,  the  morning  temperatures  being  at  or  above  100°F.  whilst  the  evening 
records  were  frequently  at  102°F.  Only  on  two  occasions  higher  readings  were 
recorded.  No  other  clinical  symptoms  were  noted  during  this  period.  Subsequently 
the  temperature  curve  was  fairly  normal  and  in  January,  1918,  the  horse  was  dis- 
charged from  experiments. 

Epicrisis. — This  horse  consumed  in  seven  days  14  lbs.  of  autoclaved  Crotalaria 
dura.  About  six  weeks  later,  a slight  fever  reaction  was  noted  but  no  other  clinical 
symptoms ; it  was  possible  that  they  were  connected  with  the  feeding  of  the  plant. 

22.  Horse  9887,  in  rather  poor  condition.  From  the  19th  to  21st  July,  1917,  it  was 
fed  daily  on  Crotalaria  dura,  the  first  day  on  6 lbs.  without  any  addition,  the  last  two 
days  on  2 lbs.  per  day  mixed  with  food.  The  first  6 lbs.  were  only  partly  eaten.  No 
disturbance  was  noted  in  the  temperature  curve  immediately  after  feeding.  Exacerba- 
tions were  noted  at  the  end  of  September  and  the  beginning  of  October,  when 
an  irregular  temperature  curve  was  noted,  showing  some  paroxysms  over  102°F  in  the 
evening.  No  other  clinical  symptoms  were,  however,  noted.  Subsequently  the  tem- 
perature took  a normal  course.  Thereafter  the  horse  was  used  for  a pernicious 
anaemia  experiment  and  succumbed  on  the  23rd  February,  1918. 

Epicrisis. — The  horse  received  Crotalaria  dura  over  a period  of  three  days.  The 
supply  on  the  first  day  amounted  to  6 lbs.,  but  was  not  all  eaten;  the  total  quantity 
eaten,  probably  did  not  amount  to  7 lbs.  It  was  doubtful  whether  the  temperature 
disturbances  occurring  subsequently  could  be  connected  with  the  feeding  of  the  plant. 

23.  Horse  10749.  On  the  19th  July,  1917,  the  horse  received  6 lbs.  autoclaved 
Crotalaria  dura  hay,  unmixed.  It  consumed  most  of  it.  For  the  next  two  days 
2 lbs.  were  supplied  daily,  mixed  with  food.  With  the  exception  of  an  occasional 
disturbance  in  the  normal  course  of  the  temperature  no  further  clinical  records  were 
noted.  On  the  17th  of  January,  1918,  the  horse  was  used  for  other  experiments. 

Epicrisis. — In  three  days  the  horse  consumed  a quantity  of  Crotalaria  probably 
amounting  to  8 lbs.  It  was  not  likely  that  the  disturbances  occasionally  noted  in  the 
temperature  were  connected  with  this  feeding. 


CROTALARIA  DURA  POISONING  IN  CATTLE. 

An  ox  and  a Lull  were  utilised  for  feeding  experiments.  The 
Lull  received  a total  amount  of  128  ILs.  plants  in  (14  days  ; the  ox  a 
quantity  of  19G  ILs.  in  98  days.  The  ox  was  killed  in  extremis ; 
the  Lull  died. 
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Symptoms. — During  the  period  the  temperature  was  registered 
fever  was  noted,  it  was  of  a remittent  type.  In  the  case- 
of  the  ox  death  was  preceded  by  a paroxysm  of  fever.  The  main 
symptoms  observed  were  connected  with  the  alimentary  canal.  They 
were  anorexia  and  diarrhoea.  Both  appeared  about  the  same  time. 
Anorexia  was  not  complete  in  the  beginning,  but  towards  the  end  all 
food  was  refused.  Diarrhoea  was  present  in  the  form  of  a black 
liquid  discharge  which  soiled  the  hindquarters.  Soon  after  its  onset 
the  animals  showed  weakness  and  went  down  into  costo-sternal  posi- 
tion. With  the  onset  of  the  anorexia  rumination  also  was  arrested.  In 
this  stage  the  animals  lost  rapidly  in  condition,  the  flanks  were  empty, 
the  eyes  sunken,  the  ears  drooping,  the  muzzle  dry,  the  hair  lost  its 
gloss.  It  is  of  particular  interest  to  note  that  there  were  no  symptoms 
indicating  a disturbance  in  the  respiratory  organs. 

Pat/tological  Anatomy. — Lesions  were  found  in  the  alimentary 
canal  and  in  the  liver.  They  were  those  of  a liyperaemia  and  swell- 
ing of  the  mucosa  of  the  abomasum  and  the  small  and  large  intestines 
and  an  affection  of  the  liver  accompanied  by  the  production  of  a 
mucous  bile  distending  the  gall  bladder.  The  liver  changes  were  of 
particular  interest,  they  could  be  interpreted  in  one  case  as  those  of 
a cirrhosis  extending  to  all  parts  of  the  lobule ; noteworthy  lesions 
were  the  thickened  central  veins,  fibrillar  bundles  forming  a lacework 
in  the  meshes  of  which  blood  was  collected,  thus  somewhat  resembling 
certain  stages  in  the  cirrhosis  of  dunziekte  of  horses.  In  the  other 
animal  the  lesions  of  an  acute  hepatitis  were  pronounced  and  those 
of  cirrhosis  only  to  a very  slight  extent.  This  fact  would  indicate 
that  the  cirrhosis  probably  represented  a later  stage  in  the  process 
which  commenced  as  a parenchymatous  hepatitis.  The  point  of 
interest  is  to  note  that  the  feeding  of  Crotalaria  dura  did  not  produce 
the  lesions  of  a pneumonia  desquamativa  et  productiva  in 
cattle,  but  lesions  in  the  liver.  These  liver  lesions  resemble 
those  found  in  horses  fed  with  Crotalaria  dura.  Crotalaria  dura 
can  thus  be  considered  to  be  one  of  the  plants  that  produces  liver 
cirrhosis  and  parenchymatous  hepatitis  in  cattle  and  in  horses,  in 
the  latter  the  main  lesions,  however,  are  found  in  the  lungs. 

(1).  Bed  ox  3449,  two  year  old. 

Anamnesis. — From  9th  July  until  17th  October,  1917,  the  animal  was  daily  fed  on 
2 lbs.  of  Crotalaria  dura  mixed  in  food. 

Symptoms. — Temperature  Record  : The  temperature  was  not  taken  until  the  7th 
September,  1917.  There  was  from  this  date  onwards  a febrile  condition 
present  showing  itself  in  two  curves,  one  lasting  from  the  11th  September 
to  about  the  23rd.  During  this  period,  the  morning  temperature  was  about 
101-8°F  as  an  average,  but  for  the  last  three  days  it  was  below  100°F. 
The  evening  records  were  generally  103°F.  There  was  a return  to  normal 
from  the  23rd  to  the  27th  of  September,  then  a further  curve  ensued 

lasting  until  death  on  the  16th  October.  During  this  period  the  temperature 
was  very  irregular  and  of  a remittent  type,  with  evening  exacerbations  to  104°F, 
whilst  the  morning  remissions  frequently  were  noted  at  101°F  and  at  times  at  102°F. 
Death  was  preceded  by  a paroxysm  to  104-8°F.  Symptoms  of  diarrhoea  were  noted 
the  first  time  on  the  30th  September,  and  were  present  until  date  of  death.  From 
the  4th  October  the  animal  was  feeding  badly  and  at  times  refused  its  food  entirely. 
The  animal  was  killed  on  16th  October.  1918. 

Autospy. — Post  mortem  was  made  two  hours  after  death.  Rigor  mortis 
was  absent.  The  condition  was  poor.  The  abdomen  was  not  distended. 

The  integument  of  the  hind  quarters  was  soiled  with  dry  faeces.  The 

pupillae  showed  medium  dilatation.  The  conjunctiva  was  pale.  The  blood 
was  dark  red,  not  coagulated,  it  stained  fairly  well.  The  flesh  was  pale 

red,  fairly  dry.  Fat  was  practically  absent  from  subcutaneous  and  intra  muscular 
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tissues.  The  connective  tissues  around  the  throat  showed  a blood  extravasation  due 
to  the  bullet  wound.  The  salivary  glands  were  normal,  likewise  the  tonsillae.  The 
thyroids  were  pale  brown.  The  lymph  nodes  of  the  head,  of  the  neck  and  mediastinum 
were  normal.  In  the  middle  of  the  dorsum  of  the  tongue  was  a small  circular  cavity 
penetrating  the  mucosa.  The  mucosa  of  larynx,  trachea,  pharynx  and  oesophagus 
was  rather  pale.  The  peritoneal  and  pleural  cavities  showed  no  abnormalities.  The 
left  lung  was  shrunken  ; on  section  it  appeared  normally  elastic.  A normal  amount 
of  blood  was  present.  "The  right  lung  showed  identical  conditions.  The  mucosa  of 
the  thoracic  trachea  was  pale  with  a very  faint  yellow  tinge.  The  pericardium  con- 
tained 20c. c.  liquid.  The  right  ventricle  of  the  heart  contained  a little  uncoagulated 
blood.  The  ostium  atrio-ventriculare  admitted  four  fingers.  The  left  heart  was 
empty ; the  ostium  admitted  three  fingers.  The  epicardium  was  normal ; a fair 
amount  of  fat  was  still  present  at  the  base.  Both  endocardiums  were  normal.  The 
myocardium  was  pale  brown,  slightly  opaque,  fairly  firm.  The  periportal  lymph 

nodes  were  normal.  The  gall  bladder  was  distended  with  about  700c.c.  yellowish 

somewhat  viscid  bile.  The  vessels  of  the  mucosa  were  slightly  injected.  The  edges 
of  the  liver  were  fairly  rounded;  the  dorsal  left  border  was  somewhat  sharp.  The 
surface  showed  patches  of  pale  brown  colour  shading  into  a pale  blue,  the  whole 
being  toned  down  by  the  greyish  white  colour  of  the  capsule.  The  parenchyma  was 
of  a saffron  colour.  The  lobulation  was  fairly  distinct,  the  centres  of  the  lobules 
were  open  and  slightly  reddish  in  colour.  'The  septa  were  increased  in  thickness 
and  appeared  as  fine  bluish  white  lines.  The  pancreas  was  grey  in  colour.  Spleen  : 
32  x 8. 5c. m.  The  capsule  was  rather  pale.  The  pulp  was  reddish,  firm,  the 
trabeculae  were  distinct ; the  follicles  were  not  enlarged.  The  suprarenal  glands 

showed  no  abnormalities.  The  adipose  capsule  of  the  kidney  was  rather  poor  in  fat ; 

the  capsule  was  easily  detached  ; the  cortex  of  the  left  kidney  was  rather  pale  yellow- 
brown  ; boundary  and  medullary  zones  were  somewhat  reddish  ; the  consistence  was 
fairly  firm.  The  right  kidney  showed  the  vessels  of  the  cortex  somewhat  injected. 
In  the  rumen,  reticulum  and  omasum  nothing  abnormal  was  found.  The  abomasum 
showed  a faint  reddening  of  the  mucosa  and  between  the  folds.  An  infiltration  of 
whitish  gelatinous  material  into  the  submucosa  of  the  folds  was  present.  The  mucosa 
of  the  small  intestines  showed  a very  slight  thickening  with  a pale  yellowish  tinge. 
Similar  conditions  were  seen  in  the  large  intestines.  The  mucosa  of  the  rectum 
was  thickened  and  slightly  oedematous,  wrinkled  and  showed  short  narrow  red  stripes 
and  small  areas  of  slight  hyperaemia.  The  bladder  was  full  of  a clear  yellow  urine  ; 
the  mucosa  showed  no  abnormalities.  The  bone  marrow  of  the  humerus  was  fatty 
throughout,  except  the  proximal  spongiosa  which  was  reddish.  Similar  conditions 
were  present  in  the  femur. 

M icroscopical  Examination. — The  normal  picture  of  the  liver  showed  a disturb- 
ance inasmuch  as  the  radiating  liver  cell  rows  were  curved  and  the  liver  cells  were 
out  of  order.  One  obtained  in  places  the  impression  that  the  liver  cells  were  irregu- 
larly mingled.  The  cells  themselves  were  out  of  shape,  irregular  and  of  various  sizes. 
In  some  parts  between  the  cells  was  blood,  in  others*  it  was  absent  and  here  a 
homogeneous,  sometimes  granular,  substance  was  present,  taking  a slight  pinkish  stain. 
In  many  central  veins  was  an  increase  of  fibrous  tissue  but  only  to  a slight  extent 
and  in  some  places  fibroblastic  bundles  were  seen.  There  was,  however,  a distinct 
increase  of  areolar  connective  tissue,  in  the  septa  and  in  their  periphery  and  an  in- 
crease of  bileduct  cells  which  contrasted  so  distinctly  from  the  liver  cells  that  under 
the  microscope  the  section  had  a patchy  appearance.  They  radiated  into  the 
periphery  of  the  lobules.  Rarely  a lumen  could  be  seen,  usually  a solid  cell  bud,  but 
the  connection  with  the  bileducts  in  the  septum  in  many  places  was  quite  distinct. 
In  some  places  no  definite  order  could  be  made  out  in  the  arrangement  of  these  bile- 
ducts,  they  appeared  as  if  mingled.  Sometimes  they  were  mingled  with  the  dark 
brown  coloured  liver  cells.  Small  clusters  of  liver  cells  were  also  seen  in  the 
periphery  of  the  septum  isolated  by  fibrillar  bundles.  In  the  Sudan  stained  section, 
a lot  of  light  yellow  coloured  pigment  was  seen  in  the  liver  cells  occupying  the  whole 
cell  in  some  places.  They  wei'e  distributed  over  fairly  large  areas.  There  was  only 
occasionally  a patch  of  fatty  degenerated  cells  present.  Kidney  : In  some  places  in 
the  adventitia  of  the  arteriae  lobulares  were  seen  clusters  of  round  cells.  Heart  ; 
Quite  a number  of  sarcosporidia  were  present  in  the  right  wall.  Practically  all  the 
fibres  showed  a slight  dusting  with  very  fine  fat  globules,  so  much  in  many  parts  that 
the  stfiation  was  indistinct.  Some  sarcosporidia  were  in  the  septum  and  also  the 
dusting  of  the  fibres  with  fat  granules  was  noted.  Fairly  numerous  sarcosporidia  were 
found  in  the  left  ventricle.  The  muscle  was  cut  crossways  and  the  Sudan  staining  of 
the  fat  globules  showed  up  very  distinctly.  Muscle  : Some  sarcosporidia  were  pre- 

sent, otherwise  normal  conditions  were  present.  Suprarenal  glands  ; In  the  cortex,  as 
the  Sudan  stained  section  showed,  a good  amount  of  fat  present. 

Pathological  Anatomical  Diagnosis. — Hepatitis  parenehymatosa  et  interstitialis 
Icterus  hepatis.  Anaemia.  Gastro-enteritis  catarrhalis.  Sarcosporidiosis  and 
fatty  degeneration. 


Epicrisis. — This  ox  had  been  fed  over  a period  of  98  days  on  Crotalaria  dura  and 
•consumed  in  this  time  a total  quantity  of  196  lbs.  of  the  plant.  During  the  time  the 
temperature  was  recorded  distinct  febrile  disturbances  were  present.  The  animal 
developed  a diarrhoea  and  lost  in  condition.  It  was  finally  killed.  It  never  showed 
any  change  in  the  respiratory  functions.  On  post-mortem  the  lungs  were  found  in  a 
healthy  state.  The  liver,  however,  showed  extensive  changes.  Of  these  the  re- 
generation of  bileducts  and  liver  cells  was  particularly  conspicuous.  The  process 
could  thus  be  described  as  that  of  a parenchymatous  hepatitis  and  of  a cirrhosis ; 
the  latter  changes  however  were  not  yet  far  advanced.  Changes  in  the  heart  were 
also  found  represented  by  a fatty  degeneration. 

(2).  lied  Bull  3647,  aged  18  months. 

Anamnesis.- — Fed  from  9th  July,  1917,  until  16th  September,  daily  on  2 lbs.  of 
•Crotalaria  dura  mixed  in  food.  No  temperature  records  were  taken  until  7th  Sep- 
tember. The  animal  died  on  17th  September.  During  this  period  the  morning  and 
evening  temperature  records  were  between  101°F  and  102°F.  On  7th  September 
diarrhoea  was  present,  which  persisted  until  death.  During  the  last  two  days  the 
animal  refused  all  food.  Death  occurred  on  the  17th  September,  1917 

Autopsy. — Rigor  mortis  was  not  present.  The  condition  was  fair.  The  abdomen 
showed  nothing  unusual.  The  hair  in  the  region  of  the  anus  and  proximal  part  of 
tail  was  matted  with  dark  green  fluid  faeces.  The  visible  mucous  membranes  were 
pale.  The  blood  was  pale  and  not  coagulated.  The  flesh  was  pale  yellowish.  The 
subcutaneous  tissues  of  the  axilla  showed  a marked  yellow  gelatinous  infiltration.  The 
fascia  masseterica,  the  fasciae  cervicales  superficiales  and  profundae  of  the  tracheal 
and  the  pharyngeal  region  showed  numerous  small  ecchymoses  about  the  size  of  a 
pin’s  head.  The  sublingual  gland  was  normal;  the  submaxillary  showed  slight 
hyperaemia.  'The  submandibular  lymph  nodes  were  enlarged  and  moist  and  showed 
marked  hyperaemia  also  the  pharyngeals,  the  centre  of  which  was  yellow  and  gelatin- 
ous. The  thyroids  were  pale  brown  and  firm  in  consistence.  Tongue,  pharynx  and 
oesophagus  were  of  normal  aspect.  The  mucosa  of  the  dorsal  end  of  the  pharynx 
and  the  vocal  ligaments  showed  a shallow  circular  ulcer  about  5-mni.  in  diameter 
surrounded  by  a small  haemorrhagic  zone.  The  cervical  trachea  was  full  of  white 
foam  and  the  mucosa  showed  slight  hyperaemia  and  a few  petechiae.  The  peritonea] 
■cavity  contained  a large  quantity  of  pale  yellow  clear  fluid.  The  pleural  cavities  con- 
tained a fair  quantity  of  clear  reddish — yellow  fluid.  The  bronchial  and  mediastinal 
lymph  nodes  were  moist  and  slightly  hyperaemic.  The  left  lung  was  inflated,  the 
pleura  was  smooth.  The  parenchyma  showed  on  section  a well-marked  hyperaemia; 
the  consistence  was  normally  elastic.  The  bronchi  contained  a small  quantity  of 
white  foam.  The  right  lung  was  inflated,  the  pleura  was  smooth.  The  anterior 

lobe  showed  hyperaemia  and  well-marked  oedema  and  was  somewhat  soft  in  con- 
sistency. The  thoracic  trachea  contained  white  foam  and  the  mucosa  showed  slight 
hyperaemia.  The  pericardum  contained  about  20c. c.  reddish  yellow  turbid  fluid. 
The  pleural  surface  showed  well-marked  blood  extravasations  giving  it  a mottled  red 
appearance.  'The  epicardium  showed  marked  ecchymoses  along  the  sulci  of  both 
ventricles.  The  right  ventricle  and  atrium  contained  coagulated  blood.  The  ostium 
atrio-ventriculare  admitted  three  fingers ; the  left  ostium  admitted  two  fingers.  Roth 
endocardiums  and  valves  were  normal.  The  myocardium  on  section  was  pale  in 
colour  and  firm  in  consistence.  The  thoracic  aorta  was  elastic  and  the  intima. 
smooth.  'The  liver  capsule  was  normal.  The  surface  appeared  somewhat  roughened 
and  uneven.  On  section  the  parenchyma  was  yellowish  brown  ; the  lobulation  was 
not  distinct ; the  consistence  was  very  hard.  The  gall  bladder  was  distended  with 
dark  yellowish  mucous  bile.  The  pancreas  was  pale  in  colour,  the  consistence  was 
fairly  firm.  Spleen  : 32  x 13  cm.  The  capsule  was  normal ; the  trabeculae  were 
distinct ; the  colour  of  the  pulp  was  dark  reddish  black,  the  consistence  was  normal. 
The  capsule  of  the  right  kidney  was  easily  detached  ; on  section  the  glomerules 
were  distinct;  the  consistence  was  firm;  the  colour  normal.  In  the  left  kidney 
the  conditions  were  identical.  The  suprarenal  glands  were  normal.  The  contents 
of  the  abomasum  were  semi-fluid ; the  mucous  membranes  showed  marked  hyper- 
aemia, ecchymoses  about  the  size  of  a pin’s  head  were  sprinkled  over  the  whole 
surface.  The  omasum  and  reticulum  showed  normal  conditions.  In  the  rumen  were 
dry  contents.  'The  small  intestines  showed  a slight  hyperaemia  and  a few  small 
petechiae  ; also  a few  small  nodules  about  the  size  of  a small  pea  were  present.  The 
mucosa  of  the  caecum  and  colon  and  rectum  showed  zebra-markings.  In  the 
mesentery  was  a marked  gelatinous  infiltration  and  petechiae  throughout  its  whole 
extent.  The  brain  was  normal.  The  teeth  were  in  good  order.  The  bone  marrow 
of  humerus  and  of  the  femur  showed  normal  conditions. 

Microscopical  Examination. — Liver  : There  was  a disturbance  in  the  general 

aspect  of  the  liver  lobules.  The  liver  cell  rows  were  curved.  At  some  places  the 
capillaries  were  distended  with  blood.  The  conspicuous  feature  was  the  presence  of 
thickened  central  veins,  the  thickening  was  due  to  bundles  of  fibroblasts  that  ran 
parallel  to  each  other.  Between  the  bundles  of  fibroblasts  red  corpuscles  were  seen 
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and  in  some  places  also  in  the  periphery  of  the  vein.  'The  interlobular  septa  were- 
also  thickened,  both  thickenings  were  due  to  a loose  fibrous  tissue  in  which  were 
seen  bundles  of  fibroblasts.  There  was  no  increase  of  bileducts,  although  those  pre- 
sent stood  out  clearly,  surrounded  by  the  areolar  tissue.  In  many  places  between 
the  liver  cell  rows  an  increase  of  fibrils  was  seen,  they  emanated  either  from  the 
central  vein  or  the  periphery  of  the  lobule.  In  some  places  in  the  meshes  so 
formed,  blood  was  present.  Within  the  lobule  were  patches  in  which  the  cells  did 
not  show  the  protoplasma  staining ; Sudan  showed  them  to  contain  fat ; other 
patches  of  liver  cells  showed  a pinkish  discolouration  of  the  protoplasma  and  the 
nuclei  were  pycnotic.  Kidney  : The  glomerulus  space  was  filled  with  a homogene- 

ous substance  which  took  the  eosine  stain  slightly.  In  many  tubuli  contorti  the 
nuclei  were  absent  in  the  epithelial  lining  and  the  lumens  of  the  tubules  contained  a 
homogeneous  substance.  The  glomerulus  tufts  were  pushed  to  one  side  in  some 
glomeruli.  In  Henle’s  tubules  of  the  intermediate  zone,  fat  globules  were  present  as 
seen  in  the  Sudan  stained  section.  In  some  of  the  interlobular  septa  was  seen  an 
accumulation  of  round  cells  infiltrating  the  adventitia  of  the  arteries.  Heart  : Sar- 
cosporidia  were  fairly  frequent.  Only  occasionally  a few  small  drops  of  fat  were- 
seen  in  the  Sudan  stained  section.  Muscle  : Some  sarcorporidia  were  present. 
Lungs  : Some  of  the  alveoli  contained  homogeneous  substance.  Spleen  : Much  blood 
was  present  in  the  pulp. 

1‘ lithological  Anatomical  Diagnosis. — Petechiae  on  pericardium  and  epicardium. 
Hydrothorax.  Hyperaemia  of  both  lungs.  Oedema  of  anterior  lobe  of  right  lung. 
Cirrhosis  of  liver.  Slight  tumour  splenis.  Hemorrhagic  gastritis.  Slight  enteritis. 
Nephritis  parenchymatosa  (slight).  Ascites.  Sarcosporidiosis. 

E pi  crisis. — This  bull  received  a total  amount  of  128  lbs.  of  Crotalaria 

dura  in  64  days,  the  animal  during  the  last  days  did  not  feed  so  that 

the  total  quantity  was  not  consumed.  It  died  with  the  symptoms  of 
diarrhoea  and  emaciation.  During  life  no  symptoms  in  the  respiratory 
organs  were  noted  and  no  lesions  were  found  on  the  autopsy.  The 

changes  in  the  liver  were  well  pronounced  and  could  be  interpreted  as  those  of  a 

cirrhosis  which  extended  to  all  parts  of  the  lobule.  Of  particular  interest  was  the 
thickened  central  vein  and  the  presence  of  blood  in  meshes  which  formed  its  wall 
and  small  haemorrhages  alongside.  This  picture  thus  resembled  the  one  found  in 
the  liver  of  early  cases  of  Dunziekte  in  horses.  No  bileduct  regeneration  had  taken 
place. 
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EXPLANATION  OF  PLATES. 

Fig.  1. — A piece  of  lung  from  a horse  that  died  of  Jagziekte. 

Fig.  2. — Lung  of  Jagziekte.  Proliferation  of  bronchioles. 

Fig.  3. — Lung  of  Jagziekte.  Proliferation  of  fibroblastic  tissue. 

Fig.  4. — Liver  of  Jagziekte.  Hepatitis  interstitialis  and  hyperplasia  of  liver- 
cells  (commencement  of  cirrhosis). 

Fig.  5. — Crotalaria  dura.  Photo  of  a coloured  dra.wing  by  Miss  K.  A.  Lansdell, 
Division  of  Botany. 

Fig.  6. — Temperature  curve  of  horse  11376.  Fed  on  Crotalaria  dura,  2 lb.  per 
day,  from  20th  September,  1917,  to  20th  November,  1917. 

Fig.  7. — Temperature  curve  of  horse  10891.  Fed  on  Crotalaria  dura,  2 lb.  per 
day,  from  14th  June,  1917,  to  6th  July,  1917.  Temperature  recorded 
from  21st  June,  1917. 
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Dunziekte  in  South  African  Horses, 

(. Enzootic  Liver  Cirrhosis.) 

BY 

Sir  Arnold  Theiler,  K.C.M.G.,  Director  of  Veterinary  Research. 

1 he  disease  known  in  South  Africa  as  Dunziekte  has  been  pre- 
viously described  by  others  (Robertson,  Yerney)  as  cirrhosis  of  the 
liver  and  was  believed  to  be  caused  by  the  consumption  of  plants 
belonging  to  the  genus  Senecio,  particularly  to  Senecio  latifolius, 
D.C.  Feeding  experiments  with  the  plant,  however,  produced  a 
parenchymatous  hepatitis  ( vide  5th  and  6th  Report  of  Director  of 
Veterinary  Research)  and  thus  did  not  support  the  generally  accept- 
ed view.  The  investigations  referred  to  in  this  article  have  never- 
theless led  to  the  conclusion  that  the  cause  is  of  vegetable  origin  but 
the  causative  plant  is  not  yet  known.  The  disease  represents  a well- 
defined  morbid  entity  in  which,  the  cirrhosis  is  the  final  pathological 
stage  and  can  be  considered  to  be  specific  in  the  sense  that  it  cannot 
be  identified  with  any  of  the  cirrhoses  known  in  human  pathology. 

A. — The  Liver  Cirrhosis  in  Human  Pathology. 

In  human  pathology  a number  of  conditions  are  described  under 
the  name  of  cirrhosis  which  consist  mainly  in  an  induration  of  the 
organ  and  an  atrophy  of  the  liver  cells.  The  induration  is  due  to  the 
production  of  connective  tissue,  which  increases  at  the  expense  of  the 
specific  cells.  This  increase  is  described  as  a chronic  interstitial 
fibrous  hepatitis.  Three  kinds  of  cirrhotic  conditions  may  be  dis- 
tinguished : (I)  The  common  atrophic  liver  cirrhosis,  Laennec’s 
cirrhosis,  or  granular  atrophy.  (2)  Hypertrophic  liver  cirrhosis 
(with  icterus),  Hanot’s  liver  cirrhosis.  (3)  The  cyanotic  induration. 
The  terms  atrophy  and  hypertrophy  are  here  applied  to  the  whole 
organ,  which  in  conditions  (1)  and  (3)  decreases,  whilst  in  (2)  it  in- 
creases in  size.  As  far  as  the  liver  cells  are  concerned,  the  final 
result  is  the  same  in  all,  viz.  : atrophy. 

(1)  The  Atrophic  Form  of  Liver  Cirrhosis. 

The  atrophic  liver  cirrhosis  consists  in  a chronic  hepatitis  with 
a considerable  producton  of  interlobular  connective  tissue.  It  begins 
as  a proliferation  of  the  connective  tissue  containing  lymphocytes 
surrounding  the  branches  of  the  portal  vein.  It  is  granulation  tissue. 
In  the  beginning  it  may  even  have  caused  a transient  increase  of  the 
organ,  which,  however,  later  contracting,  decreases  in  size,  becomes 
hard  in  consistence  and  grates  on  cutting.  On  section  a reticulum 
of  fibrous  tissue  is  visible.  The  fibres  of  the  septa  being  connected 
with  the  capsule  of  the  liver  cause  a retraction  of  the  surface  which 
appears  granular.  Hence  also  the  name  granular  atrophy.  The  granules 
may  be  fine  or  coarse,  according  to  the  size  of  the  meshes  of  the 

8 


reticulum  (hobnail  liver.)  Tracts  of  connective  tissue  enter  into  the 
lobules  and  traverse  them,  dividing  the  lobules  iuto  sub-lobules,  which 
appear  later  as  islands  or  granules  of  liver  parenchyma,  so  called 
pseudolobules.  This  process  is  not  always  equally  developed 
throughout  the  whole  liver.  At  the  beginning  normal  and  diseased 
portions  can  exist  alongside.  The  isolated  parenchyma  lobules  do 
not  always  show  extensive  changes.  On  the  other  hand  atrophy  may 
be  present,  the  cells  are  of  abnormal  shape  and  size  and  may  contain 
fat  or  pigment  or  both.  But  also  a vicarious  hypertrophy  and  a new 
formation  of  liver  cells  can  take  place ; the  young  cells  being  recog- 
nised by  their  lighter  protoplasma.  The  pseudolobules  become 
rounded  off  and  appear  as  well  marked,  yellow  or  green  granules  of 
pinhead  size  or  small  islands  of  lentil  size,  circumscribed  by  greyish 
red  or  greyish  white  connective  tissue  bands.  A striking  observation 
is  often  the  proliferation  of  bile  ducts,  which  may  be  found  in  cases 
of  chronic  inflammatory  processes  to  a greater  or  lesser  extent. 
Frequently  haemosiderin  is  found  in  large  quantities  in  the  connec- 
tive tissue,  as  well  as  in  the  liver  cells. 

(2)  The  Hypertrophic  form  of  Liver  Cirrhosis. 

Here  a strongly  pronounced  progressive  enlargement  of  the  liver 
takes  place  associated  with  a tough  consistence  and  an  increase  in 
weight.  The  surface  remains  smooth.  No  lobulation  can  be 

recognised  on  section,  the  cut  surface  appearing  grey-red,  or  green 
from  bile  staining.  The  disease  is  chronic  and  in  a later  stage  is 
accompanied  by  icterus.  At  the  same  time  as  a rule  a splenic  tumor 
of  considerable  size  is  present.  Microscopically  the  individual 
lobules  can  no  longer  be  differentiated,  the  organ  being  densely 
traversed  by  connective  tissue,  appearing  interlohularlj  as  broad 
tracts  and  intralohularly  as  a fine  meshwork,  the  fibres  and  fibrils 
separating  the  lobules  into  small  cell  complexes  and  even  isolating 
individual  cells.  This  fibrous  tissue  for  a long  while  remains  rich 
in  nuclei  and  does  not  contract  or  does  so  only  later.  This  very  fine 
and  diffuse  intralobular  connective  tissue  proliferation  distinguishes 
the  hypertrophic  cirrhosis  from  the  granular  atrophy.  The  constricted 
liver  cells,  which  often  contain  bile  pigment  and  fat,  are  as  a rule 
smaller,  in  some  places  they  disappear,  clusters  of  pigment  being  left 
in  their  place.  In  other  places  the  cells  are  well  maintained.  In 
this  form  of  atrophy  a regenerative  proliferation  of  liver  cells  is  also 
present,  sometimes  so  pronounced  as  to  simulate  adenomata'. 

(3)  The  Cyanotic  Induration. 

Indurated  atrophic  stasis  of  the  liver  or  hard  nutmeg  liver  is  the 
third  kind  of  atrophy  described.  It  forms  the  second  stage  or  sequel  tb 
a stasis,  due  to  some  obstacles  in  the  posterior  vena  cava  above  the 
junction  of  the  venae  hepaticae,  or  in  the  venae  hepaticae  themselves. 
An  increase  of  connective  tissiie  takes  place  under  the  influence  of  the 
venous  stasis.  It  is  most  pronounced  in  the  distended,  otherwise 
thin-walled  venae  hepaticae  and  the  central  veins;  the  latter,  which 
normally  appear  as  simple  boles  in  the  parenchyma,  now  possess  a 
fairly  thick  fibrous  wall.  Also  the  periportal  connective  tissue 
occasionally  becomes  thickened  and  appears  as  white  tracts  between 
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the  lobules.  This  causes  a tough  consistence  of  the  liver.  The  cap- 
sule is  frequently  wrinkled.  The  parenchyma  can  show  a compensa- 
tory hypertrophy,  which  is  characterised  by  the  presence  of  newly 
formed  pale  liver  cells.  The  increase  of  connective  tissue  may  be 
considerable  and  causes  a picture  resembling  that  of  atrophic  cirrhosis. 
Such  an  indurated  liver  is  somewhat  small  and  of  increased  con- 
sistence. The  capsule  is  thickened,  the  surface  granular  (not  so 
uniformly  as  in  atrophic  cirrhosis).  But  it  is  rarely  that  the  con- 
nective tissue  encapsulates  whole  groups  of  lobules  and  the 
•characteristic  structure  of  the  granular  cirrhosis  is  absent.  The 
striking  dark,  brownish  blue  colour  distinguishes  the  induration  due 
to  stasis  from  the  typical  liver  cirrhosis.  There  are  combinations  of 
the  two.  French  pathologists,  Cornil  and  Banvier,  described  as 
“ cirrliose  cardiaque  ” a condition  of  connective  tissue  production 
emanating  from  the  periphery  of  the  venae  sublobulares  and  the 
central  veins  in  such  a manner  that  the  portal  vein  and  the  bile  ducts 
are  placed  in  the  centre  of  the  pseudo  lobules  so  formed.  The 
capillaries  of  the  peripheral  portions  are  much  distended.  The 
•cardiac  cirrhosis  is  however  not  generally  recognised  as  different  from 
that  caused  by  the  chronic  stasis. 

B. — The  Liver  Cirrhosis  ix  Veterinary  Pathology. 

Bitt  in  his  text-book  of  pathology  describes  an  inflammatory  in- 
duration of  the  liver.  The  chronic  inflammation  produces  a progres- 
sive increase  of  connective  tissue,  viz.  : a productive  interstitial 

hepatitis  and  hence  the  main  symptom  is  a considerable  induration  of 
the  organ.  The  parenchyma  as  a rule  shows  regressive  metamor- 
phoses, but  a hypertrophy  of  liver  cells  and  bile  ducts  is  also  noted. 
The  chronic  process  can  lead  to  two  different  kinds  of  indurated  liver, 
viz.  : a hypertrophic  one,  sometimes  characterised  by  a considerable 
increase  in  size  and  weight  (hepatitis  indurativa  hvperplastica)  and 
-■an  atrophic  one,  of  which  the  former  may  be  a precursor,  the  proli- 
ferated fibroblastic  tissue  contracting  finally  and  leading  to  a consider- 
able decrease  in  the  size  of  the  organ.  The  liver  shows  a wrinkled 
surface  and  deep  furrows  and  notching  (hepar  sulcatum)  or  a granular 
structure  of  the  surface  (granular  atrophy).  In  this  latter  case  islands 
of  yellow  brown  liver  tissue  are  formed  surrounded  by  connective 
tissue.  The  microscopical  examination  shows  a more  or  less  cellular 
infiltration  and  in  particular  a considerable  proliferation  of  the 
fibroblasts,  a thickening  of  the  interlobular  connective  tissue,  leading 
to  a compression  of  the  bile  ducts  and  a subsequent  icterus  of  the 
•constricted  cell  islands;  hence  the  yellow  and  olive  colour  tinge  of  the 
parenchyma.  The  bile  pigment  is  visible  microscopically.  The  con- 
nective tissue  is  not  limited  to  an  annular  growth  around  the  liver 
lobules  or  groups  of  liver  lobules,  which  thereby  lose  their  polygonal 
shape  and  decrease  in  size,  it  intrudes  also  between  the  liver  cell  rows. 
Also  the  walls  of  the  liver  veins  can  participate  in  this  process.  The 
capillaries  are  replaced  by  fibroblastic  tissue  and  the  bile  ducts 
proliferate.  The  framework  of  the  liver  has  the  tendency  to  develop 
at  the  expense  of  the  parenchyma,  accompanied  or  preceded  by  a 
congestive  hyperaemia  and  cellular  infiltration.  The  disappearance 
«f  the  liver  cells  may  be  the  direct  result  of  the  primary  noxis  or  it  is  a 
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secondary  effect  to  the  connective  tissue  proliferation.  Referring  to 
the  form  of  liver  atrophy  due  to  stasis,  Kitt,  at  the  conclusion  of  the 
chapter  on  passive  and  active  hyperaemia  of  the  liver  states  that  in 
a chronic  hyperaemia  due  to  stasis  an  unusual  distention  of  the 
central  veins  can  be  noted  and  a brownish  to  deep  black  marking  of  the 
central  zone  of  the  lobule,  surrounded  by  a lighter  zone  of  peripheral 
cells  (hepar  moskatiforme).  Such  a liver  can  become  indurated  and 
frequently  is  rich  in  fat  (fatty  nutmeg  liver).  Xo  detailed  micro- 
scopical description  of  such  an  indurated  liver  is  however  given. 

C. — Comparison  of  the  Liver  Cirrhosis  in  Man  and  Animal. 

In  human  pathology  three  different  conditions  of  liver  cirrhosis 
are  found  which  macroscopically  and  microscopically  can  be  distin- 
guished and  which  etiologically  represent  different  entities,  although 
it  is  not  yet  certain  what  are  the  causes  of  the  first  two.  The  third 
form,  the  cyanotic  one,  is  considered  to  be  a simple  sequel  to  some 
process  obstructing  the  proper  action  of  the  heart,  hence  also  such 
names  as  “cardiac  cirrhosis,”  “ perdicarditic  pseudo  cirrhosis”  of 
the  liver.  In  the  pathology  of  the  horse  no  attempt  has  been 
made  to  differentiate  between  various  forms  of  cirrhosis. 
The  description  of  the  histology  of  cirrhosis  in  this  animal 
does  not  tally  with  either  of  the  two  first  forms  described. 
We  may  safely  conclude  that  the  atrophic  liver  cirrhosis  (Laennec’s) 
of  human  pathology  is  not  identical  with  the  atrophic  cirrhosis  of  the 
horse  and  the  same  view  holds  about  the  hypertrophic  (Hanot’s)  form, 
with  which  it  has  only  a superficial  resemblance.  There  remains  then 
the  third  form,  the  cyanotic  induration  wdiich  may  lead  to  a cirrhosis,, 
called  “ pseudo  cirrhosis  ”.  Unfortunately  Kitt  does  not  enter  into 
sufficient  histological  detail  to  compare  it  with  that  of  man.  Since 
however  we  conclude  that  identical  mechanical  causes  may  and  prob- 
ably do  bring  about  identical  consequences,  we  may  also  conclude  that 
the  histological  pictures  in  the  indurative  liver  of  the  horse  and  man 
would  be  identical.  The  pseudo  cirrhosis  or  cyanotic  cirrhosis  may 
thus  possibly  be  found  in  horses,  but  no  definite  distinction  has  so  far 
been  made  between  it  and  any  of  the  other  cirrlioses  met  with  in  this 
animal. 

I). — Comparison  of  the  Symptomatology  of  Cirrhosis  in 
Man  and  in  the  Horse. 

(1). — The  Symptomatology  of  the  Human  Cirrhosis. 

(a)  The  atrophic  cirrhosis  (Laennec's)  may  be  found’  on 
post-mortem  in  a fairly  advanced  stage  without  ever  having 
caused  any  symptoms  during  life.  Grave  symptoms  are  only 
noticed  when  the  circulation  of  the  portal  system  is  inter- 
fered with.  These  are  those  of  a stasis  in  the  region  of 
the  roots  of  the  portal  system ; they  show  themselves  first 
in  the  appearance  of  ascites  which  may  reach  extraordinary  dimen- 
sions and  under  treatment  may  remain  or  disappear  partly  or  com- 
pletely. A second  important  symptom  due  to  the  stasis  is  an  enlarge- 
ment of  the  spleen,  leading  to  an  increase  in  its  volume  to  two  or 
three  times  the  normal  size.  Its  presence  is  of  diagnostic  importance.. 
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Occasionally  it  is  absent.  The  stasis  further  leads  to  a catarrh  of  thii 
stomach  and  intestines ; showing  itself  in  some  patients  as  obstipation, 
in  others  as  diarrhoea.  The  stasis  can  even  lead  to  the  presence  of 
blood  in  the  diarrhoeic  faeces  or  in  the  vomited  contents  of  the 
stomach.  A slight  icterus  may  be  present.  In  many  cases  the  skin 
shows  a peculiar  dark  dirty  yellow  discolouration.  At  the  beginning 
of  the  disease  percussion  and  palpation  may  yield  an  increased  volume 
of  the  liver.  The  subsequent  stage  of  the  decreased  size  can 
in  some  patients  also  be  diagnosed  by  percussion  and  palpation. 
The  nutrition  of  the  patient  suffers.  Frequently  a pronounced 
oedematous  swelling  of  the  legs,  of  the  scrotum  and  of  the 
dependent  parts  of  the  abdomen  is  present.  Oedema  of  the  lower 
half  of  the  body  is  considered  to  be  typical  for  cirrhosis. 
Haemorrhagic  extravasations  into  different  organs  (skin,  mucous 
membranes,  retina)  may  occasionally  be  seen.  There  is  no  fever 
present.  The  urine  shows  an  increase  of  urobilin.  The  disease  lasts 
an  average  of  one  to  three  years.  The  final  issue  is,  as  a rule,  fatal. 
Heath  in  most  cases  is  due  to  general  weakness  and  exhaustion.  The 
sudden  appearance  of  grave  cerebral  symptoms  (coma,  general  con- 
vulsions, deliria,  etc.)  may  be  noticed  in  rare  c£ses,  which  within  a 
short  while  terminate  with  death. 

(6)  The  hypertrophic  cirrhosis  (Hanot’s)  known  by  the  French 
[pathologists  as  “ cirrhoses  hypertrophique  sans  ascite  avec  ictere.” 
It  is  usually  met  with  in  younger  people  (20 — 30  years).  One 
of  the  first  symptoms  is  a slight  icterus,  which  can  rapidly 
increase  in  intensity  and  remain  during  the  whole  coui’se  of  the 
disease.  Ascites  as  a rule  is  not  present  or  only  to  a small  extent. 
An  increase  in  the  size  of  the  liver  can  objectively  be  shown;  the  liver 
remains  large  and  its  surface  smooth.  A further  important  symptom 
is  a chronic  splenic  tumor  of  considerable  size,  which  is  not  due  to  a 
stasis,  but  to  a hyperplasia  of  the  splenic  tissue.  Frequently  during 
the  course  of  the  disease  fever  temperatures  are  recorded,  periods  of 
intermittent  higher  exacerbations  being  met  with.  Many  of  the 
patients  show  a tendency  to  haemorrhagic  diapedesis  of  the  gingiva, 
of  the  skin,  expistaxis  and  haemoptysis.  The  disease  lasts  from  two 
to  three  years.  Fatal  exit  is  the  rule.  Death  is  due  to  the  increasing 
general  debility  or  occurs  suddenly  with  the  appearance  of  nervous 
symptoms:  coma,  convulsions,  cholaemia,  etc. 

( c ) The  cyanotic  induration  appear*  to  lead  to  similar  symptoms 
to  that  caused  by  the  atrophic  form  of  cirrhosis,  viz.  : an  ascites  well 
pronounced  with  a subsequent  oedema  of  the  lower  extremities,  an 
oedema  of  the  lower  half  of  the  body,  the  upper  half  remaining  com- 
pletely or  at  least  almost  free  of  it.  The  veins  of  the  neck  are  usually 
filled,  the  face  is  cyanotic  and  there  is  some  liquid  in  the  pleural 
•cavities.  The  cause  of  the  blood  stasis,  a chronic  adhesive  pericardi- 
tis can  in  many  cases  be  diagnosed  as  the  primary  disease. 

(2). — The  Symptomatology  of  the  Equine  Liver  Cirrhosis. 

Generally  speaking  in  the  veterinary  text  books  we  find  the 
descriptions  of  tlie  symptomatology  of  non-specific  pathological  condi- 
tions of  an  organ  of  the  various  domesticated  animals  grouped  under 
one  heading  and  it  is  left  to  the  reader  to  find  out  for  himself  how 
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much  of  the  description  applies  to  the  species  which  he  has  under 
consideration.  This  seems  in  particular  to  be  the  case  with  the  liver 
cirrhosis,  which  is  found  in  all  domesticated  animals.  There  is, 
however,  a cirrhosis  in  horses,  whiclk  goes  under  the  name  of 
“ Schweinsberger  disease  ” — chronic  interstitial  hepatitis — liver  cirr- 
hosis—which  has  been  described  more  or  less;  accurately  and  minutely 
and  to  which  the  pathological  anatomical  description  as  given  before 
supplies  the  closest.  It  is  the  symptomatology  of  the  “ Schweins- 
berger disease  ” which  is  described  hereafter:  The  first  symptoms  are- 
stated  to  be  frequently  overlooked  or  are  taken  to  be  those  of  a 
chronic  catarrh  of  the  stomach.  The  animals  show  anorexia  or 
alienated  appetite,  they  lick  and  gnaw  the  woodwork  of  the  stable, 
yawn,  are  frequently  listless,  dejected,  and  are  subject  to  attacks  of 
colic.  These  symptoms  having  been  present  for  some  weeks  or  months 
are  succeeded  by  icterus,  which,  however,  also  can  be  absent.  The 
pulse  increases  in  frequency.  Peculiar  symptoms,  suggesting  chronic 
hydrocephalus  are  observed  : swaying  and  staggering  gait,  pushing 
the  head  against  an  obstacle,  somnolence,  accompanied  by  periodic- 
attacks  of  colic,  complete  anorexia  and  moderate  fever.  Loss  of 
condition  increases  during  the  course  of  the  disease.  Occasionally 
a passing  improvement  can  be  seen,  particularly  after  a change  of 
food  or  environment  has  taken  place ; nevertheless  the  symptoms  aggra- 
vate. The  end  can  develop  rapidly,  or,  only  after  several  weeks  to  many 
months.  In  these  chronic  cases  oedematous  swellings  of  the  legs  are- 
noted.  Only  in  a few  cases  has  death  been  noted  as  early  as  the  third  or 
fourth  day.  In  addition  to  what  has  been  described  before  under 
the  pathological  anatomy  of  the  liver,  which  may  be  atrophic  or 
hypertrophic,  a considerable  dilatation  of  the  stomach  is  noted  and 
the  lesion  of  a chronic  catarrh  of  stomach  and  intestines  (slaty  dis- 
colouration and  hypertrophy  of  the  mucosa)  are  found.  There  is, 
however,  an  absence  of  any  tumor  of  the  spleen. 

E. — Cox  CLUSIOX. 


The  clinical  symptoms  described  in  horses  do  not  correspond 
with  those  found  in  man.  This  discrepancy  may  be  due  to 
different  causes,  viz.  : to  the  difference  that  naturally  exists  be- 
tween the  two  classes  of  patients.  It  is,  however,  more  likely  due  to 
the  underlying  difference  in  the  pathological  organisation.  There 
are  certain  points  of  resemblance,  but  not  sufficient  to  state  that 
mutatis  mutandis  the  cirrhosis  in  man  is  identical  with  that  found 
in  the  horse.  In  the  description  of  the  acute  liver  atrophy  in  horses 
(5th  and  6th  Reports  of  the  Director  of  Veterinary  Research)  we  have- 
shown  that  the  histological  structure  found  in  the  liver  of  man  and 
horses  were  identical  in  details  and  so  were  the  symptoms.  In  cirrhosis- 
the  pathological  histology  of  the  human  liver  differs  considerably 
from  that  found  in  the  horse,  hence  we  might  explain  the  difference 
in  the  symptomatology,  although  we  should  expect  that  the  final 
result,  viz.  : the  disappearance  of  the  functional  liver  cells,  never 
mind  how  it  is  brought  about,  would  produce  similar  symptoms 
in  the  two  species.  This,  however,  is  not  the  cose.  It  would 
appear  that  in  man,  liver  cirrhosis  does  not  lead  to  such  a rapid 


and  extensive  destruction  of  the  specific  cells  as  noted  in  the  horse 
and  this  fact  alone  may  account  for  the  difference  in  the  symptoma- 
tology, which  in  human  subjects  in  the  case  of  the  atrophic  form  is 
related  to  a stasis  in  the  lymphatic  and  portal  systems,  in  the  horse, 
however,  to  an  early  intoxication  of  the  central  nervous  system. 

F. — Pathological  Anatomy  of  Dunziekte. 

Generally  speaking  the  cadavers  of  horses  that  died  of  Dunziekte 
showed  a certain  degree  of  emaciation,  less  pronounced  in  some  cases, 
when  the  condition  could  still  be  called  fair,  than  in  others,  when  a 
loss  was  much  in  evidence.  Occasionally  it  was  found  to  be  quite 
good.  The  rigor  mortis  developed  normally  in  most  cases  and  was 
well  pronounced.  The  integument  invariably  showed  fresh  wounds 
or  vestiges  of  such  in  the  shape  of  simple  abrasions  of  the  skin,  cuts 
and  scratches,  cicatrices  in  various  parts  of  the  body,  in  particular 
of  the  frontal  region  of  the  head,  on  the  zygomatic  ridges  and  the 
crista  faciei,  the  crista  temporalis,  processus  condyloideus,  occasion- 
ally also  on  the  dorsum  nasi.  Similar  bruises  and  cicatrices  were 
occasionally  also  on  the  alae  atlantis  and  frequently  on  the  shoulder, 
on  the  epicondylus  of  the  elbow,  on  the  carpus,  on  the  tuber-coxae, 
trochanter  tertius,  and  on  the  tarsus.  Then  again  scratches  on  the 
skin  were  present  in  several  parts  of  the  body  in  horses  that  had 
blundered  into  fences.  In  one  instance  the  lips  were  swollen  and 
thick  and  there  were  also  ulcerating  wounds  present  due  to  injuries 
occurring  during  the  course  of  the  disease.  The  fossa  temporalis  in 
some  cases  had  filled  and  was  either  level  with  the  adjoining  frontal 
surface  or  even  bulged  out  (cave  Dikkop).  The  visible  mucous  mem- 
branes not  rarely  showed  a slight  yellowish  tinge,  more  rarely  they 
were  congested,  occasionally  they  were  pale.  There  was  in  some  in- 
stances froth  present  in  the  nostrils.  The  blood  from  the  axillary 
and  the  subcutaneous  veins  when  not  yet  coagulated  stained  fairly 
well.  It  coagulated  however  normally  and  in  the  usual  time.  Occa- 
sionally the  blood  was  rather  dark  or  had  a somewhat  brownish  hue ; 
on  the  other  hand  it  was  also  found  to  stain  badly,  being  watery.  The 
tongue  in  some  cases  showed  superficial  wounds  or  abrasions  and  in  the 
substance  small  haemorrhages  were  occasionally  present,  also  a 
gelatinous  infiltration  was  recorded.  The  subcutaneous  tissue  as  a 
rule  was  poor  or  devoid  of  adipose  deposits;  traces  of  fat  were  found 
to  be  ochre  yellow.  Only  in  a few  cases  wras  there  a normal  amount  of 
fat  present  in  the  subcutaneous  tissue.  The  cutis  and  the  connective 
tissue  frequently  had  a yellowish  tinge.  Diffuse  oedematous  infiltra- 
tions were  present  in  the  thickened  lips  and  in  the  swellings  of  the 
skin,  all  of  course  caused  by  injuries  during  the  last  stages  of  the 
disease.  The  flesh  was  frequently  darker  in  colour  than  usual  and 
had  sometimes  a distinct  brownish  or  yellowush  tinge.  Generally  it 
had  a moist  appearance,  but  it.  was  also  found  opaque.  In  most  in- 
stances the  thyroids  showed  no  abnormalities,  although  in  some  cases 
they  were  found  to  be  rather  dark  in  colour.  The  salivary  glands  as 
far  as  they  were  examined  showed  no  changes.  1 here  were  no 
changes  present  in  the  lymph  nodes  which  could  be  of  a pathogno- 
lnoqic  value.  Practically  all  of  them  were  submitted  to  examination 
at  one  or  another  time.  The  mandibular  lymph  nodes  were  some- 
times moister  than  usual,  as  were  also  the  subparotids  and 
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upper  cervicals,  which  in  some  horses  were  also  hypersemic.  The 

lower  cervicals  and  anterior  and  posterior  mediastinals  were 
occasionally  found  unusually  moist  and  enlarged,  due  to  oedematous 
infiltration  or  hyperaemia.  The  superficial  cervicals  on  one  occasion 
were  distinctly  haemorrhagic  in  parts.  Eccliymoses  in  the  bronchial 
lymphnodes  were  found  on  one  or  two  occasions  and  on  others  a dis- 
tinct haemorrhagic  infiltration.  This  in  particular  was  the  case  where 
the  lungs  showed  lesions  of  an  antecedent  pneumonic  affection.  These 
lesions  were  therefore  considered  as  intercurrent  ones.  Respiratory 
< (rgans  : In  the  larynx  and  trachea  occasionally  froth  was  present,  some- 
times it  w7as  blood  stained.  The  mucosa  as  a rule  showed  no  changes, 
or  then  it  was  pale,  or  again  yellowish  and  occasionally  reddish  and 
diffusely  injected;  in  some  cases  eccliymoses  were  seen.  In  one  in- 
stance a fibrinous  deposit  was  found  on  the  ligamenta  vocalia  and 
after  removal  of  the  deposit  an  injection  of  the  mucosa  was  noted 
whilst  the  lumen  of  the  larynx  contained  mucous  foam.  This  was 
however  considered  to  be  a sequel  to  the  operation  of  tracheotomy 
which  had  been  performed ; eccliymoses  on  the  vocal  cords  were  also 
found.  Pleural  cavity  : There  were  no  foreign  contents  in  the  pleural 
sacs.  If  an  increase  of  liquid  was  noted  it  was  insignificant 
and  the  liquid  was  clear  in  character.  In  one  instance  there  was  a 
gelatinous  infiltration  in  the  mediastinal  tissue  supporting  the  trachea, 
and  aorta.  The  costal  and  diaphragmatic  pleura  was  in  all  cases 
smooth  and  glistening.  This  also  held  good  for  the  visceral  pleura 
under  which  however  sometimes  eochymoses  were  present.  In  several 
instances  thickening  of  this  pleura  was  noticed  in  the  form  of  white 
fibrous  patches,  usually  accompanied  by  fibrous  filaments,  and 
a gelatinous  infiltration  was  found  in  one  instance.  These 
lesions  apparently  stood  in  no  connection  with  the  disease  under  dis- 
cussion. The  pleura  therefore  in  practically  all  cases  could  be 
\ described  as  having  been  of  normal  character:  smooth  and  glistening, 
with  the  exception  of  the  cases  which  were  complicated  with  the  sequel 
of  contagious  catarrh,  when  the  symptoms  of  a fibrinous  pleuritis  sicca 
were  present.  The  lungs  were  found  in  the  various  stages’  of 
retraction  or  inflation,  according  to  the  more  or  less  pronounced 
condition  of  hvneraemia  or  oedema.  Emphysema,  which  was  found  in 
some  cases,  was  perhaps  more  of  an  accidental  nature  and  it  was  pre- 
sent on  the  apical  lobe  as  Avell  as  on  the  ventral  border  of  the  main 
lobe.  The  parenchyma  in  all  uncomplicated  cases  was  elastic.  The 
bronchi  frequently  contained  froth,  which  also  escaped  in  some  cases 
from  the  cut  surface.  In  some  instances  lesions  were  found  of  a 
preceding  pneumonia,  a sequel  of  the  contagious  catarrh  from  which 
' some  of  the  horses  had  been  suffering.  They  consisted  in  a chronic 
purulent  bronchitis  (bronchiectasis)  and  formation  of  caverns  in  the 
long  tissue.  Or  there  were  still  present  some  consolidated  foci. 
Circulatory  Organs : The  pericardium  contained  in  some  instances 

clear  yellow  liquid,  sometimes  orange  coloured,  which  ranged  in 
quantity  from  50. cc  to  500. cc;  the  average  was  about  200. cc:  gener- 
ally speaking  a slight  increase  above  the  normal  was  the  rule.  On 
one  or  two  occasions  the  liquid  found  was  red  or  turbid 
yellow.  The  parietal  serosa  in  all  cases  was  smooth  and 
glistening.  The  epicardium  sometimes  showed  a gelatinous 
transformation  of  the  fat  in  the  sulci  longitudinales  and  in 


the  sulcus  circularis;  the  fat  present  was  of  an  ochre 
vellow  colour.  Fibrous  filaments  weie  found  in  the  epicardium 
but  were  not  considered  to  be  connected  with  the  disease.  There  were 
also  peteehise  and  ecehymoses  found  along  the  sulci  longitudinales  and 
haemorrhages  along  the  sulcus  circularis.  Sometimes  the  epicardmm 
was  pale.  The  myocardium  was  mostly  of  a reddish  brownish  colour, 
usually  of  firm  consistence;  occasionally  it  was  soft,  rarely  opaque 
or  grey  and  softer  than  usual.  In  some  cases  it  was  pale.  The  left 
endocardium  frequently  showed  peteehiae  and  ecehymoses  on  the  walls, 
on  the  septum,  and  particularly  in  the  musculi  papillares.  Distinct 
suggilations  were  present  under  the  endocardium  of  the  musculi 
papillares  and  in  the  septum  in  one  or  two  cases.  Generally  no 
changes  in  the  semilunar  valves  were  present  and  ecehymoses  only 
rarely  on  the  bicuspidales.  The  colour  was  also  occasionally  found  to 
be  pallid.  The  right  endocardium  sometimes  showed  a few  peteehiae 
and  small  ecehymoses,  rarely  large  ones.  In  some  cases  small  yellow 
patches  were  seen  in  the  endocardium.  A yellow  stained  tricuspidaiis 
with  a slight  oedematous  infiltration  was  also  noted.  In  some  cases 
partly  clotted  blood  was  found  in  the  ventricles  but  usually  it 
was  well  'coagulated . Sometimes  the  right  ventricle  was 

found  markedly  distended  or  dilated.  In  the  peritoneal  cavity 
some  yellow  fluid  was  found  in  one  case,  in  another  it  was 
turbid  brown.  The  intima  of  the  aorta  was  smooth,  The 
periportal  lymph  nodes  were  frequently  enlarged,  moist  and 
hyperasmic.  The  liver  was  in  all  cases  the  seat  of  pathognomonic 
changes.  It  was  either  smaller  and  this  was  the  rule  or  on  the  other 
hand  larger  than  usual.  Small  livers  usually  showed  sharp  edges; 
they  were  sometimes  irregular  in  outline,  in  the  enlarged  livers  they 
were  rounded  off.  The  liver  capsule  occasionally  showed  an  uneven 
surface  and  gave  an  impression  of  being  furrowed  and  on  palpation 
was  slightly  corrugated.  The  fibrous  patches  of'  various  size  and.  the 
filaments  on  the  parietal  surface  were  not  considered  to  be  connected 
exclusively  with  this  disease  as  they  were  frequently  found  in  South 
African  horses.  In  some  cases  the  vessels  of  the  visceral  side  were 
unusually  distinctly  marked,  in  particular  the  lymphatics  which 
appeared  as  clear  transparent  tracts  in  the  capsule.  The  colour  of  the 
liver  in  almost  all  cases  was  yellow  or  pale  brownish  yellow  to  grey 
yellow;  rarely  it  was  chocolate  or  dark  brown.  Blackish  spots  were 
seen  through  the  capsule  giving  it  a speckled  or  mottled  appearance. 
They  were  of  either  round,  oval  or  irregular  contour.  The  section 
sometimes  had  a distinctly  variegated  aspect.  It  could  be  compared 
with  granite  or  porphyry.  Occasionally  roundish  or  oval  dark  spots 
surrounded  by  greyish  meshes  were  seen,  the  surface  was  frequently 
granular,  the  thickened  septa  could  be  distinguished  by  the  naked  eye 
in  a few  cases.  In  other  cases  the  parenchyma  was  distinctly  green  and 
yellow  specks  or  streaks  could  be  recognised.  In  a few  instances  a 
lobulation  could  be  made  out,  in  most  however  such  was  not  the  case. 
The  consistence  in  all  cases  was  tough,  the  parenchyma  difficult  to 
break  down  with  the  finger,  the  tissue  cut  with  a grating  noise,  resist- 
I ;ing  the  knife.  No  abnormalities  were  noted  in  the  splenic  lymph 
nodes  of  most  horses,  in  some,  however,  they  were  found  enlarged  and 
-congested.  The  spleen  in  practically  all  cases,  was  of  usual  size, 
.sometimes  it  was  found  to  be  on  the  smaller  side.  The  capsule  was 


no 

smooth  as  a rule ; in  some  cases  ecchymoses  were  seen  on  it ; occasion- 
ally it  was  slightly  shrivelled.  The  pulp  was  somewhat  dry,  smooth 
on  section,  but  occasionally  moist  and  soft,  the  colour  was  frequently 
brown,  the  consistence  firm  ; the  trabeculae  were  usually  distinct. 
The  follicles  were  not  enlarged,  just  visible.  The  pancreas  showed 
no  changes  in  most  cases,  b\it  occasionally  also  found  to  be  of 
lighter  or  darker  colour.  The  suprarenal  glands  showed  no  lesion's. 
Oh  one  occasion  a gland  was  unusually  strongly  pigmented.  Kidneys: 
The  adipose  capsule  was  in  most  cases  devoid  of  or  at  least  poor  in  fat ; 
an  oedematous  infiltration  was  also  found  in  one  instance.  The  fibrous 
capsule  usually  stripped  easily.  The  parenchyma  showed  no 
marked  changes.  In  some  instances  a somewhat  pallid  condition  was 
present,  also  with  a yellowish  tinge.  In  others  hyperaemia  was  found 
with  the  glomeruli  standing  out  distinctly.  All  three  zones  were 
always  distinct;  the  consistence  was  firm.  Only  in  rare  cases  was 
the  cortex  found  to  be  opaque  and  more  friable  than  normally.  The 
urinary  bladder  was  usually  found  empty ; sometimes  it  was  distended 
and  then  contained  a clear  almost  colourless  urine.  It  was  also, 

noticed  to  be  of  dark  yellow  or  brownish  colour,  and  in  one  case- 
it  was  muddy  red  (horse  10333),  fairly  thick,  and  contained  red 
corpuscles.  Bile  pigments  were  looked  for  but  were  found  only  in 
traces.  The  mucosa  of  the  bladder  was  sometimes  injected,  parti- 
cularly on  the  apex.  The  stomach  in  most  instances  was  found 
enormously  distended  and  containing  large  quantities  of  ingesta 
which  were  frequently  sour ; the  mucosa  of  the  fundus  was  some- 
times congested;  it  was  also  found  covered  with  mucus.  Some- 
times ecchymoses  were  present  in  the  fundus  and  pylorus.  In  the 
duodenum  a diffuse  or  patchy  hyperaemia  was  seen ; the  mucosa  was. 
occasionally  swollen.  The  mucosa  of  the  jejunum  and  ileum  usually 
showed  no  changes;  sometimes  is  showed  patchy  hyperaemia,  and  in 
some  cases  it  was  diffusely  reddened  throughout  the  whole  length;  it 
was  also  found  to  be  swollen  and  pale  or  slate  coloured,  or  with 
zebra  markings.  The  colon  and  rectum  frequently  showed  patchy- 
hyperaemia  ; haemorrhages  and  petechiae  were  occasionally 
present.  In  one  case  the  small  colon  was  much  thickened 
by  a gelatinous  infiltration  in  the  wall;  also  the  mucosa  of 
the  caecum  occasionally  was  found  reddened  or  thickened. 
The  mesenteric  lymph  nodes  in  most  cases  showed  no 

changes,  in  others  they  were  congested  and  enlarged.  The  brain 
showed  no  pathognomonic  lesions.  The  vessels  of  the  pia  mater 
were  occasionally  injected.  The  ventricles  in  all  cases  examined  were 
not  found  to  possess  any  abnormal  contents.  The  bone  marrow  of 
humerus  and  femur  in  some  cases  examined  showed  a gelatinous- 
transformation. 

The  Histology  of  the  Dunziekte  Liver. — The  liver  was  the  main 
seat  of  changes,  These  could  conveniently  be  classified  in  at  least 
two  definite  well  circumscribed  stages,  one  to  be  considered  the  initial 
and  the  other  the  final.  They  were  connected  by  more  or  less  distinct 
intermediary  or  transition  stages.  The  initial  stage  was  characterised' 
by  the  presence  of  a stasis  in  the  sublobular  and  the  central  vein& 
extending  into  the  adjoining  capillaries.  So  called  blood  road's  were 
formed  in  the  centres  of  the  lobules  and  these  extended  from  lobule  to 
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lobule  giving  the  section  a peculiar  mottled  appearance  seen  by  naked 
eye.  The  stasis  was  not  always  limited  within  the  boundaries  of  the 
vessels,  frequently  these  were  evidently  broken  and  haemorrhages  were- 
found  around  the  central  veins  or  within  the  lobules,  of  various  sizes 
and  assuming  various  shapes,  frequently  of  irregular  outlines  and 
hence  compared  and  described  as  blood  pools  and  blood  lagoons.  In 
these  blood  lagoons  the  liver  cells  had  partly  or  completely  dis- 
appeared. At  this  stage  already  sometimes  an  interstitial  hepatitis 
was  found  indicated  by  the  presence  of  round  cells,  either  scattered 
about  or  more  frequently  arranged  in  clusters ; a fibroblastic 
tissue  rich  in  polyblasts  and  fibroblasts  appeared.  It  soon  led 
to  a production  of  fibrillar  connective  tissue,  which  was  already 
found  in  the  very  early  stages.  A thickening  of  the  walls  of  the 
sublobular  and  central  veins  subsequently  took  place  and  not  always 
uniformly.  In  some  lobules  it  was  distinct  whilst  it  was  absent  in 
others.  The  transition  stage  still  showed  the  lagoons,  but  not  always 
centrally  and  uniformly  situated,  they  occupied  any  place  within 
the  lobnle.  The  walls  of  the  sublobular  and  central  veins  were 
much  thickened.  When  cut  tangentially  broad  strands  of  fibrous 
bundles,  frequently  hyaline  in  character,  were  seen.  When  cut 
crossways  it  could  be  recognised  that  the  lumen  was  not  always 
centrally  placed  and  occasionally  more  than  one  lumen  were  seen 
within  this  connective  tissue  bundle.  Also  the  septa  of  the  lobules 
showed  an  increase  of  connective  tissue  and  there  were  fibrillar  con- 
nections between  the  centre  and  the  periphery.  The  normal 
liver  picture  was  no  longer  present,  the  radiate  arrange- 
ment was  distorted,  the  liver  cell  rows  were  out  of  order, 
the  rows  broken  up.  Fibrous  bundles  isolated  portions  of 
cell  rows  or  individual  liver  cells.  There  was  frequently 

a round  cell  infiltration  in  the  septa  and  scattered  in  small  clusters  in 
the  lobules  and  along  the  tract  of  the  central  veins,  and  fibroblastic 
tissue  was  occasionally  quite  conspicuous.  Light  brown  pigment  was 
present  in  all  cases,  in  endothelial  and  in  liver  cells  and  mostly 
in  cells  along  the  septa  or  included  in  the  connective  tissue  meshes. 
Occasionally  in  this  stage  an  increased  number  of  bile  ducts  was  seen 
in  the  septa.  The  final  stage  showed  the  preponderance  of  ^le 
connective  tissue  formation  in  the  whole  lobule  and  differed  from 
the  former  practically  only  in  the  extremely  large  amount  of  con- 
nective tissue  formed.  There  was  now  as  much  or  more  connective 
tissue  than  parenchyma.  One'  could  speak  of  two  systems  of  septa, 
one  along  the  central  vein  and  one  along  the  periphery,  both  were 
linked  up  everywhere  and  broke  the  lobules  up  into  parts  of  lobules 
and  into  small  clusters  of  liver  cells,  which  showed  various  sizes  and 
shapes  due  to  atrophy;  most  of  them  contained  pigment.  There  was  no 
stasis  present  or  extravasation  of  blood.  Increase  of  bileducts  was 
frequent  in  this  stage.  Fatty  degeneration  was  a frequent  finding. 
It  was  however  never  very  strongly  pronounced.  The  pigment  present 
was  in  most  cases  hsemosiderin  and  as  in  the  case  of  acute  liver  atrophy 
a quota  of  the  pigment  was  free  from  iron.  Bile  was  only  rarely 
seen.  Itypertrophv  and  hyperplasia  of  liver  cells  were  noted  in  the 
transition  and  final  stages. 
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G. — Symptomatology  of  Dunziekte. 

(1)  The  typical  course  of  the  disease. 

Verney,  who  was  for  some  time  in  the  position  to  observe  the  dis- 
ease amongst  horses  kept  in  pasture,  says  that  in  most  eases  after  the 
advent  of  spring  green  grass  a farmer  experienced  in  this  disease  can 
locate  the  animal  that  is  ultimately  to  develop  all  the  characteristic 
symptoms  of  dunziekte.  The  healthy  horse  throws  off  the  winter 
coat  and  commences  to  fatten  with  the  advent  of  green  grass,  but  in 
the  animals  affected  with  dunziekte  this  thriftiness  is  not  observed. 
If  it  is  a pregnant  mare  then  it  is  well  known  amongst  breeders  that 
she  will  in  all  probability  develop  all  the  typical  symptoms  of  the 
disease  a week  or  two  after  parturition.  In  rare  cases  of  dunziekte 
one  does  not  observe  this  untliriftiness,  and  the  disease  may  suddenly 
develop  in  a fat  and  sleek  coated  animal.  One  of  the  first  symptoms, 
perhaps  the  first  that  draws  the  attention  is  the  yawning  or  gaping  of 
the  horse.  By  this  symptom  alone  experienced  observers  in  the  dun- 
ziekte region  recognize  the  oncoming  disease.  The  horse  at  this  time 
is  usually  noted  to  be  standing  by  itself  and  with  slightly 
hanging  head.  There  are  no  further  disturbances  found  on  closer 
clinical  investigations.  Previous  to  this,  at  about  the  same  time  or 
soon  after,  the  condition  of  the  horse  begins  to  suffer,  the  hair  loses 
somewhat  its  usual  gloss,  the  casting  of  the  winter  coat  does  not  take 
place  or  only  slowly,  the  integument  becomes  slightly  hidebound, 
which  in  the  progress  of  the  disease  may  become  very  much  pro- 
nounced. If  the  horse  is  now  placed  in  a stable,  it  will  he  noticed 
that  its  psyche  is  no  longer  that  of  a normal  horse ; when  not  feeding 
it  usually  stands  with  the  head  hanging  and  frequently  placed  against 
the  wall  or  in  a corner  of  the  loose  box.  If  it  happens  that  such  a' box 
is  whitewashed  (as  is  the  case  with  our  stables)  whitewash  marks  are 
first  seen  on  the  nose  and  mouth  and  in  the  frontal,  orbital  and 
temporal  regions.  The  horse  when  moving  about  seems  to  shift  mainly 
along  the  walls,  its  shoulders,  sides  and  haunches  show  marks  of 
whitewash.  As  the  disease  advances  the  brushing  against  obstacles 
causes  abrasions  Of  the  skin,  and  even  gives  rise  to  wounds  and  Bruises. 
These  are  also  found  on  the  zygomatic  ridge,  on  the  crista  temporalis, 
processus  condyloideus,  also  on  the  nose  and  lips.  Wounds  and 
cicatrices  can  also  be  found  on  shins,  shoulder,  hocks  and  hips  and  in 
pastured  horses  frequentlv  scratches  in  various  parts  of  the  body.  At 
this  stage  no  abnormalities  are  yet  seen  in  the  horse’s  gait,  except 
perhaps  that  it  walks  sometimes  with  head  rather  low.  Gradually, 
however,  symptoms  of  uncertain  gait  become  pronounced  and  more  and 
more  distinct.  When  walking  the  hindlegs  are  not  lifted  properly, 
the  hoofs  are  slightly  dragged  over  the  ground.  Occasionally  this  is 
noticed  also  in  the  frontlegs  and  then  stumbling  occurs.  Frequently 
a swaying  of  the  body  will  be  noticed ; it  becomes  more  and  more 
pronounced,  the  horse  in  early  stages  when  forced  to  take  a short  turn 
actually  swings  from  side  to  side,  as  if  weak  in  the  loins.  Some 
horses  were  noticed  to  step  very  high,  others  place  the  legs  very 
clumsily.  When  observed  in  the  stable  abnormal  positions  are  taken 
up;  the  horse  has  a tendency  to  push  the  body  forwards  with  the 
front  legs  stretched  backwards  under  the  abdomen,  so  it  may  happen 
that  it  suddenly  loses  its  equilihrhim  and  shifts  with  a jerk  forwards 


to  recover  it  again.  In  so  doing  it  may  drop  and  land  in  an  awkward 
position  frequently  under  the  manger.  When  tied  up  to  a rail  it 
sometimes  finds  its  way  underneath  or  pushes  over  it.  When  held  by  a 
rope  it  will  be  noticed  that  it  does  not  stand  quietly.  When  kept  back 
it  will  lean  with  the  head  and  neck  forwards,  the  body  will  soon  follow 
and  the  horse  moves  in  a circle  around  the  holder  of  the  line.  This 
restlessness  becomes  later  more  and  more  pronounced.  When  let  loose 
the  horse  will  flounder  about  and  under  the  condition  of  the  pasture 
such  horses  land  frequently  into  wire  fences  and  become  entangled  in 
them,  or  they  blunder  into  a donga  or  fall  over  a precipice.  When 
near  a homestead  thev  find  their  way  into  localities  a healthy  horse 
never  approaches  and  force  themselves  even  into  half  open  doors. 
When  the  end  is  approaching  the  horse  has  great  difficulty  in  keeping 
its  balance,  it  staggers  from  side  to  side  and  its  movements  may  then 
be  compared  with  those  of  a drunken  man.  As  already  stated  a cer- 
tain degree  of  unconsciousness  appears  as  the  disease  develops.  The 
horse  in  the  beginning  is  listless,  does  not  pay  much  attention  to  its 
environments,  its  look  is  somewhat  dull  and  staring.  Movements  of 
eyelids  are  absent  or  only  infrequent.  It  may  be  seen  with  some  food 
between  the  lips,  which  aooarently  it  has  forgotten  to  take  in.  Flies 
sometimes  settle  unmolested.  The  position  of  the  legs  is  frequently 
abnormal  and  the  animal  persists  in  this  position  for  a long  period, 
particularly  when  in  a stable  pushing  the  head  against  a wall.  When 
the  stupor  is  fully  advanced,  the  horse  no  longer  reacts  to  pinching  or 
pricking.  The  eye  reflex  has  ceased.  The  mucous  membranes  of  the 
eye  at  the  outset  show  no  abnormalities.  Later  the  superficial  vessels 
of  the  membrana  nictitans  may  be  congested  and  stand  out,  ecchy- 
moses  are  rarely  present.  In  many  cases,  particularly  at  a later 
period,  the  conjunctiva  has  a slightly  yellowish  tinge,  it  may  also  be 
pale.  The  gums  have  sometimes  an  unusual  pinkish  appearance. 
The  fossa  temporalis  is  occasionally  filled  and  thus  simulates  a dikkop, 
a symptom  which  in  the  horse-sickness  season  may  mislead  the  in- 
experienced. This  filling  may  at  times  disappear  to  appear  again  in 
the  further  course  of  the  disease.  Appetite  is  not  always  present;  the 
abdomen  is  frequently  tucked  up.  Many  horses  are  noted  to  leave 
the  food  in  the  manger  and  to  eat  the  bedding.  Loss  of  condition  is 
continuous  and  with  it  a general  unthrifty  appearance.  Symptoms 
of  a light  colic  are  occasionally  seen,  they  may  be  recurrent.  Some- 
times they  are  very  much  more  pronounced  and  the  horse  may  even 
die  with  such  symptoms.  The  temperature  of  the  various  horses  kept 
under  observation  did  not  show  definite  fever  reactions.  Occasionally 
disturbances  were  present,  some  of  which  may  have  been  connected 
with  the  disease.  The  pulse  at  the  beginning  of  the  disease  shows  no 
changes,  either  in  number  or  quality.  Towards  the  end  it  in- 
creases in  frequency  and  before  death  may  reach  over  70  per  minute. 
The  respiration  may  be  altered  and  an  increase  of  lung  activity  may 
be  noted.  This  is  sometimes  much  pronounced,  the  movements  of  the 
flanks  are  temporarily  hurried  and  laboured,  resembling  somewhat  the. 
Cheyne-Stokes  phenomenon.  When  the  end  approaches  the  respira- 
tion is  much  affected,  symptoms  of  an  acute  dyspnoea,  both  of  inspira- 
tory and  expiratory  character,  stretching  of  the  head  and  neck,  rapid 
movement  of  the  widely  distended  nostrils  and  jerking  movements  of 
the  flanks  and  stridor  may  be  present.  Mares  under  observation  were 
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noticed  to  abort  towards  the  end  of  the  disease.  There  are  occasional 
improvements  noted.  The  symptoms  may  gradually  or  sometimes 
more  or  less  suddenly  disappear.  In  all  cases  they  return  and  condi- 
tions get  worse.  The  end  is  sometimes  almost  unexpectedly  rapid, 
the  symptoms  of  unconsciousness,  loss  of  equilibrium  become  very 
alarming.  Sometimes  the  horse  tries  to  keep  on  its  legs  until  the 
very  end,  in  other  cases  the  animal  goes  down  and  is  then  found  either 
stretched  out  or  in  a sternal  position  with  the  head  resting  on  the 
floor,  or  in  dog  fashion  with  front  legs  stretched  forward.  The  urine 
which  was  collected  in  some  instances  was  of  a dark  brown  colour. 
Tests  for  the  presence  of  bile  were  not  always  positive.  The  end  may 
also  occur  under  fits  of  real  madness  resembling  in  every  respect  those 
of  acute  liver  atrophy.  The  horse  becomes  entirely  uncontrollable,  it 
pushes  vehemently  forwards  heedless  of  any  obstacles  and  inflicts 
bruises  and  wounds  on  its  forehead  until  it  drops  into  a stage  of  coma 
and  finally  dies.  The  end  is  sooner  or  later  death.  This  was  at 
least  so  in  all  the  cases  in  which  Dunziekte  during  life  was  definitely 
diagnosed.  Generally  speaking  the  course  of  the  disease  is  a slow 
one. 

(2)  The  at Hniral  course  of  the  Disease. 

The  evolution  of  the  disease  as  described  is  that  of  Dunziekte  in 
Xatal  and  East  Griqualand.  It  is  recognised  at  a fairly  early  stage 
and  generally  speaking  sufficient  warning  of  approaching  death 
is  given.  There  are  a number  of  observations  at  hand,  in  which  the 
pathological  anatomical  picture  was  that  of  Dunziekte,  the  symptoms 
during  life  however  never  indicated  a liver  disturbance  or  only  at  a 
very  late  moment.  For  instance  horse  7290  never  showed  any  illness 
with  the  exception  of  a very  poor  condition  and  was  found  dead  one 
morning  in  its  stall.  The  microscopical  examination  showed  the 
lesions  of  a far  advanced  cirrhosis,  emanating  both  from  the  central 
veins  and  the  septa,  with  regeneration  of  bileducts,  stasis  and  atrophy 
of  liver  cells  and  the  collection  of  pigment.  Conditions  which  cer- 
tainly should  suggest  the  presence  of  more  or  less  distinct  symptoms 
during  life.  Horse  9705  was  also  a very  poor  conditioned  horse, 
specially  cared  for  for  some  months  withouti  any  symptoms  of  Dun- 
ziekte being  noticed.  It  suddenly  developed  an  acute  attack 
resembling  staggers,  blundering  into  a wire  fence  and  tangling  itself 
up  in  it,  tearing  its  skin  to  pieces.  It  had  to  be  killed.  It  is  true 
that  in  this  particular  case  the  connective  tissue  of  the  septa  was 
enormously  increased,  almost  resembling  the  annular  cirrhosis  de- 
scribed in  man,  but  the  other  lesions  of  Dunziekte  were  nevertheless 
present,  perhaps  somewhat  overshadowed  by  the  unusual  thickness  of 
the  septa.  Horse  9660  was  for  a long  time  under  our  close  observa- 
tion. It  was  returned  to  the  Defence  Force  from  where  it  had  been 
obtained  and  there  developed  acute  staggers,  the  cause  of  which  on 
microscopical  examination  turned  out  to  be  Dunziekte.  Horse  9958 
which  was  about  eight  months  under  observation  suddenly  contracted 
colic  and  died  the  same  night.  Also  in  this  case  the  pathology  of  the 
liver  indicated  the  presence  of  Dunziekte.  Horse  11277  had  been  one 
hundred  and  thirty-seven  days  under  observation  without  showing  any 
symptoms,  it  died  without  any  warning  and  the  autopsy  revealed  the 
presence  of  Dunziekte.  A similar  history,  viz,  r a sudden  attack  of  a 


disease  commonly  diagnosed  as  stomach  staggers  has  been  given  in  a 
number  of  cases  observed  by  the  Veterinary  Officers  stationed  at 
Durban,  Pietermaritzburg  and  Roberts  Heights  (Pretoria).  We  must 
therefore  draw  the  conclusion  that  Dunziekte  may  be  present  in  a horse 
without  causing  any  noticeable  outward  symptoms  until  the  end  is 
approaching.  The  end  may  suddenly  occur  without  any  warning  or 
may  be  preceded  by  a violent  attack  of  staggers  resembling  that 
caused  by  acute  liver  atrophy. 

The  Pathogenesis  of  Dunziekte. 

In  order  to  explain  the  pathogenesis  of  Dunziekte  attention  must 
be  fixed  on  some  of  the  observations  made  both  in  the  dead  and  the 
living  animals.  Two  stages  of  pathological  lesions  were  distinguished 
and  between  them  were  transitions.  One  or  the  other  or  all  of  the 
stages  could  be  found  in  horses  that  died  with  symptoms  of  Dunziekte, 
although  the  acute  stages  were  rarer  than  the  more  advanced  ones. 
The  lesions  begin  with  a stasis  of  the  sublobular  and  central  veins, 
which  leads  to  extravasation  of  blood  into  the  central  and  inter- 
mediary portion  of  the  lobules.  It  is  succeeded  by  hypertrophy  of 
the  walls  o“  the  veins  and  a formation  of  connective  tissue  in  the  lobules 
extending  into  the  periphery,  all  in  response  to  the  abundance  of  the 
blood  which  probably  acts  partly  as  a foreign  body.  The  induration 
so  produced  resembles  to  a certain  extent  that  known  as  cyanotic, 
■cirrhosis  of  man  where  it  is  a sequel  to  an  impaired  action  of  the 
heart  or  stenosis  of  the  posterior  vena  cava.  There  are  no  heart  lesions 
in  horses  suffering  from  Dunziek'te  or  a stenosis  of  the  posterior  vena 
cava,  which  can  be  made  responsible,  nor  is  the  cyanosis  so  general  as 
in  man  under  such  conditions.  We  must  therefore  place  the  cause 
<of  the  stasis  in  Dunziekte  into  the  liver  veins  themselves.  Some  of 
the  veins  are  distended  and  unable  to  contract,  but  not  all  at  the  same 
time.  The  process  seems  to  proceed  in  stages.  The  contraction  of  the 
veins  is  controlled  by  nerves  acting  on  the  constrictors ; their  inactivity 
would  lead  to  a dilation  of  the  A'essels.  Thus  the  cause  of  the  primary 
stasis  could  be  explained  to  be  a paralysis  of  the  constrictor  nerves  of 
the(  liver  veins.  A similar  effect  can  result  from  the  action  of  the 
dilators.  Stimulation  of  the  vasodilators  would  also  lead  to  a dilation 
of  the  vessels.  The  innervation  of  the  liver  is  supplied  by  the  plexus 
hepaticus,  which  contains  contributions  from  the  N.  sympathaticus, 
and  vagus,  the  plexus  coeliacus  also  sends  vasomotor  nerves  to  the 
liver.  The  nervus  vagus  is  stated  to  supply  the  vasodilators  and  the 
nervus  splanchnicus  the  motor  fibres  for  the  muscles  of  the  bile- 
ducts.  Concerning  the  functions  of  these  nerves  not  all  details  are  as 
yet  cleared  up.  The  clinical  and  pathological  anatomical  evidence 
collected  supports  the  view  that  in  Dunziekte  the  nervus  vagus 
is  affected  in  the  first  instance.  This  view  finds  a sup- 
port in  the  dilatation  of  the  stomach  found  in  Dunziekte  horses 
which  is  usually  enormously  distended  with  ingesta,  an  indication  that 
here  the  motor  action  is  impaired.  The  vagus  is  the  principal  motor 
nerve  of  the  stomach  and  of  its  sphincters.  A paralysis  or  paresis  of 
this  nerve  would  explain  the  non  or  difficult  evacuation  of  the  organ. 
Yawning  is  a symptom  that  has  always  been  connected  with  disturb- 
ances of  the  stomach  and  it  is  noted  at  a comparatively  early 
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stage  in  Dunziekte.  A further  support  for  this  view  is  obtained  from 
observations  that  have  been  made  in  some  cases  towards  the  end  of  the 
disease.  Some  animals  suddenly  develop  very  grave  respiratory 
troubles  accompanied  with  all  the  characteristics  of  an  inspiratory 
dyspnoea  ; stretched  head  and  neck,  wide  nostrils  and  stridor.  This 
dyspnoea  can  be  relieved  by  tracheotomy.  It  is  thus  due  to  a stenosis 
in  the  larynx.  Apparently  a paralysis  of  the  muscles  concerned  has 
taken  place  almost  suddenly.  The  motor  innervation  of  these  muscles 
is  supplied  by  the  nervus  laryngeus  caudalis  (nervus  recurrens),  a 
branch  of  the  vagus.  It  would  thus  be  possible  that  the  affection  of 
the  vagus  is  an  ascending  one  from  its  branches  upwards,  but  one 
which  of  course  need  not  affect  all  the  fibrils  of  the  nerve.  The  cause 
of  Dunziekte  thus  would  primarily  affect  the  vasomotor  innervation 
of  the  hepatic  veins  and  cause  a local  stasis.  The  latter  leads  to 
extravasations.  Compensations  are  attempted  by  the  hypertrophy  of 
the  walls  of  the  sublobular  and  central  veins  and  capillaries,  re- 
sulting in  an  increase  of  the  intralobular  and  interlobular  connective 
tissue,  in  short  to  a chronic  interstitial  hepatitis  with  atrophy  of  liver- 
cells  and  collection  of  pigment,  the  process  being  known  as 
‘‘cirrhosis.”  A real  circulus  vitiosus  is  thus  created,  the  newly  formed 
fibrous  tissue  leads  to  atrophy  of  the  liver  cells  and  their  disappearance 
to  formation  of  fibrous  tissue.  The  lesions  apparently  are  irreparable. 
No  recover  has  yet  been  registered  in  a definitely  diagnosed  case  of 
Dunziekte.  The  cause  that  produced  the  primary  lesion  need  not  be 
acting  continuously  or  over  a prolonged  period  as  has  been  suggested 
to  explain  the  cirrhosis  of  man  and.  animals.  The  noxis  may  have 
acted  only  once  or  only  for  a short  period  and  all  the  damage  is  done. 
In  this  connection  we  must  also  draw  attention  to  what  has  been  ob- 
served m horses  after  feeding  with  Senecio  latifolius  and  Crotalaria 
dura,  the  diseases  produced  by  these  plants  appeared  only  as  late  as 
sixty  to  ninetv  days  after  the  discontinuation  of  the  feeding.  This 
explanation  offers  an  analogy  to  show  that  diseases  caused  by  plants 
may  develop  a considerable  length  of  time  after  the  feeding  of  the 
plant  has  ceased.  The  symptoms  of  Dunziekte  resemble  some- 
what those  of  acute  liver  atrophy  and  parenchymatous  hepatitis 
but  are  not  so  severe  and  they  develop  gradually.  The  end  is  fre- 
quently identical.  In  all  cases  we  have  to  deal  with  a final  intoxica- 
tion of  the  central  nervous  system,  most  likely  due  to  normal  metabolic 
products  which  in  Dunziekte  are  still  disposed  of  to  some  extent  but 
less  so  in  parenchymatous  hepatitis  and  the  least  in  acute  liver 
atrophy.  It  is  the  disappearance  of  the  liver  parenchyma  that  is  re- 
sponsible for  the  distinctive  clinical  symptoms  and  it  can  be  brought 
about  in  several  ways. 

(I)y — Tiie  Etiology  of  Dunziekte. 

In  discussing  the  possible  cause  of  Dunziekte  it  is  advisable  to 
compare  the  latter  with  other  diseases  found  in  stock,  particularly  in 
horses  which  have  been  described  as  cirrhosis  and  to  consider  the  views 
that  have  been  brought  forward  about  their  causes.  In  this  connection 
attention  must  first  be  drawn  to  the  onset  of  the  pathological  conditions 
in  the  liver  of  Dunziekte  horses.  The  initial  stages  are  not  those  of  a 
cirrhosis,  but  of  a stasis  and  subsequent  haemorrhage  into  the  lobules.. 
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Horses  that  died  during  this  primary  stage  showed  the  typical  clinical 
symptoms  of  Dunziekte.  It  would  thus  appear  that  cirrhosis  and 
Dunziekte  must  n<tt  be  looked  upon  to  be  synonymous  terms.  The 
similarity  of  the  symptoms  in  acute  and  advanced  stages  must  how- 
ever have  a common  explanation.  In  this  respect  attention  has  al- 
ready been  drawn  to  the  symptomatology  of  acute  liver  atrophy  and 
parenchymatous  hepatitis,  both  acute  diseases  to  which  the  final  stages 
of  some  vases  of  Dunziekte  resemble  so  much  that  experienced  Veteri- 
narians are  not  able  to  clinically  differentiate  between  the  two.  The 
acute  form  resembles  cases  of  acute  liver  atrophy  (acute  staggers) 
although  the  underlying  pathological  processes  are  different.  Appar- 
ently the  absence  of  the  functional  specific  liver  cells  is  responsible 
for  the  symptoms,  no  matter  what  is  the  caiise  of  their  disappearance. 
Acute,  sub-acute  and  chronic  cases  of  Dunziekte  differ  from  each  other 
mainly  in  the  extent  of  the  destruction  of  the  functional  parenchyma. 
It  would  appear  that  anv  induration  which  leads  to  the  destruction  of 
the  liver  cells  to  the  same  extent  as  is  the  case  in  Dunziekte  will  of 
necessity  lead  to  symptoms  resembling  this  disease.  Hence,  to  con- 
clude from  the  symptoms  alone,  in  the  absence  of  an  accurate  descrip- 
tion of  the  pathological  histology,  to  the  identity  of  similar  diseases 
can  lead  to  misinterpretations.  In  the  case  of  Dunziekte  the  altera- 
tions in  the  liver  are,  however,  not  the  only  lesions  that  are  found, 
the  paralysis  or  paresis  of  the  stomach  must  also  be  considered  as  a 
pathognomonic  symptom.  It  is  apparently  not  a simple  sequel  to  the 
cirrhosis  itself,  but  to  the  cause;  likewise  the  stenosis  of  the  larynx 
observed  in  some  cases  should  be  valued  as  a symptom  directly  con- 
nected with  the  cause.  Thus  Dunziekte  would  appear  as  a fairly  well 
defined  disease  in  which  the  cirrhosis  is  not  present  in  all  cases,  it  is, 
however,  the  final  and  most  frequently  encountered  lesion.  In  com- 
paring the  symptomatology  of  Dunziekte  with  that  of  the  Schweins- 
berger  disease,  the  description  of  which  has  been  given  before,  one 
notices  a similarity  of  the  symptoms,  which  is  not  surprising  after 
what  has  been  stated.  The  description  of  the  histological  changes  is 
however- somewhat  deficient  and  does  not  allow  a definite  conclusion. 
A distention  of  the  stomach  is  mentioned,  and  this  fact  brings  the  two 
diseases  into  closer  relation.  As  to  their  identity  a final  conclusion 
can  only  be  drawn  when  the  causative  agencies  for  both  are  known. 
A disease  of  horses  described  to  be  of  cirrhotic  nature  is 
the  Winton  disease  of  New  Zealand.  It  has . been  described 
in  detail  by  Gilruth  and  deserves  some  close  attention.  The 
most  notable  symptoms  as  observed  in  the  field  are  a weak, 
staggering,  swaying  gait;  when  standing,  a tendency  to  stamp 
with  one  or  both  hind  feet;  twitching  of  the  muscles;  an 
amaurotic  condition  of  the  pupils ; yellowness  of  the  visible  mucous 
membranes  (which  may  be  very  pronounced) ; a clammy  condition  of 
the  mouth;  constipation;  irregular  and  generally  weak  intermittent 
pulse ; a depraved  appetite  and  a normal  temperature.  The  earliest 
noticeable  symptom  is  drowsiness  and  general  dullness.  There  is 
nearly  always  a depraved  appetite  exhibited  from  the  earliest 
stages,  manifested  by  the  eating  of  any  rubbish  such  as 
leaves,  stable-soiled  straw,  weeds,  etc.  Gradually  an  inability  to 
completely  co-ordinate  the  muscles  asserts  itself,  and,  even  when 
standing  "still,  in  advanced  stages  there  seems  to  be  a continuous 
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endeavour  to  keep  from  falling,  and  a patient  may  be  frequently 
discovered  leaning  with  the  head  against  the  end  of  the  stall  or  the 
wall  of  a loose-box.  Soon  afterwards  the  animal* exhibits  symptoms 
of  what  can  only  be  likened  to  drunkenness.  With  staring  eyes  and 
staggering  and  swaying  gait  it  lurches  forward  with  no  evident  con- 
sciousness of  direction.  As  a rule  it  wanders  in  a more  or  less  direct 
line,  which  it  will  adhere  to  unless  forcibly  turned.  Gilruth  observed 
a case  in  which  the  animal  burst  open  the  door  of  the  not  very  strongly 
built  loose-box  in  which  it  had  been  confined,  entered  a paddock  by 
breaking  down  the  fence  and  finally  reached  the  river,  into  which  it 
floundered  and  swam  to  the  other  bank,  where  it  was  found,  the  bank 
being  too  steep  for  it  to  climb.  A frenzied  condition  may  ensue,  when 
the  animal  exhibits  all  the  symptoms  of  madness,  rushing-  hither  and 
thither,  with  the  head  held  high  and  bruising  the  body  heedlessly 
against  any  obstacle.  Soon  however  the  patient  falls  and  is  unable  to 
rise.  Later  unconsciousness  occurs  and  beyond  a spasmodic  move- 
ment of  the  head  and  limbs  no  attempt  is  made  to  improve  the  condi- 
tion. Complete  coma  results  and  death  rapidly  supervenes.  An 
almost  constant  and  characteristic  symptom  is  the  dark  colour  of  the 
urine  and  its  offensive  smell.  Constipation,  or  at  least  an  extreme 
sluggishness  of  the  bowels  is  also  characteristic,  as  is  the  impotency  of 
ordinary  purgatives  even  in  large  doses  to  procure  relief.  In  the 
description  of  the  post-mortem  appearances  Gilruth  summarises  the 
conditions  present  in  horses  and  cattle  and  points  out  the  findings  in 
the  horse  as  being  distinct  from  those  in  the  ox.  The  most  marked 
change  is  in  the  liver,  which  is  almost  constantly  in  a state  of  chronic 
cirrhosis.  The  organ  is  usually  smaller  than  normal,  of  a dull,  mottled, 
slaty-blue  colour,  frequently  pitted  and  almost  “ hobnailed,”  there 
being  occasionally  small  dark  blue  pitted  areas  underneath  the  capsule 
and  throughout  the  structure.  The  edges  of  the  liver  have  lost  their 
sharpness  and  are  rounder  than  normal.  The  capsule  strips  with  diffi- 
culty a-nd  where  forcibly  removed  with  the  forceps  it  leaves  a very 
irregular  surface,  portions  of  the  liver  structure  remaining  adherent 
to  the  removed  capsule,  which  to  the  naked  eve  can  be  seen  to  be 
thickened.  To  the  touch  the  resistance  is  much  greater  than  normal, 
and  the  whole  tissue  has  the  feel  of  tough  indiarubber,  it  being  impos- 
sible to  break  it  in  pieces  as  readily  as  one  can  the  normal  liver.  When 
cut  the  consistence  is  found  to  be  leathery  and  the  tissue  has  almost  a 
gritty  feel  to  the  knife.  The  veins  throughout  can  be  seen  to  be  verv 
much  distended.  In  the  horse  the  cut  surface  has  a distinctly  dull 
orange  mottled  appearance,  which  is  very  characteristic.  In  the  horse 
ascites  is  but  rarely  observed.  The  mucous  membrane  of  the  stomach 
of  the  horse  generally  shows  numbers  of  petecliiae  and  occasionally 
exhibits  slight  ulcerations,  sometimes  partially  healed.  In  the  sub- 
mucosa of  the  small  intestines  there  may  be  a considerable  collection 
of  clear  semi-gelatinous  effusion,  causing  separation  of  the  mucosa 
from  the  other  coats  of  the  bowel  over  the  space  of  half-an-inch.  The 
stomach  of  the  horse  is  generally  impacted  and  the  intestines  filled 
with  hard  ingesta.  The  microscopical  description  of  the  lesions  found 
in  the  liver  may  be  summarised  as  follows  : — The  pathological  condi- 
tion of  the  liver  consists  of  an  inflammation,  chiefly  of  Glisson’s 
capsule,  varying  from  acute  or  sub-acute  to  chronic.  In  the  more 
chronic  cases  an  intense  increase  of  fibrous  tissue,  chiefly  interlobular 


and  capsular  is  observed.  This  tissue  may  consist  of  very  broad 
bands,  although  more  pronounced  in  the  interlobular  region  and  may 
send  processes  into  the  lobules  between  the  liver  cells,  isolating  them 
in  group's  and  even  singly.  In  all  instances  this  is  accompanied  by 
(1)  extravasations  of  blood  throughout  the  organ,  but  more 
particularly  in  the  interlobular  tissue  where  the  hepatic  cells  are 
frequently  separated  by  areas  of  blood  extravasation ; (2)  distention  of 
the  intralobular  veins,  probably  by  contraction  further  on  the  larger 
veins;  (3)  coalescence  and  the  formation  of  hepatic  giant  cells  (chiefly 
in  the  horse);  and  (4)  (particularly  in  the  horse),  of  the  deposit  of  a 
brownish-yellow  pigment  in  the  liver  cells.  The  following  comments 
are  made  by  Gilruth  on  this  general  statement: — In  the  very  early 
stages  there  is  naturally  little  formation  of  new  fibrous  tissue.  The 
chief  characteristic  is  intense  portal  and  hepatic  congestion  with  an 
accumulation,  particularly  in  the  interlobular  tissue,  of  new  connec- 
tive tissue  cells,  some  of  which  are  laying  down  delicate  fibrillae 
throughout  the  tissue,  and  already  the  tendency  to  distortion  and 
coalescence  of  several  of  the  liver  cells  can  be  observed.  In  the  sub- 
acute cases  a condition  is  found  in  which  any  of  the  above  phases  may 
be  present — that  is,  there  is  intense  capillary  congestion,  there  is 
considerable  deposit  of  new  fibrous  tissue  (nof  so  much  confined  to  the 
interlobular  region,  however,  as  in  the  last  or  chronic  cases  where  a 
large  accumulation  of  new  connective  tissue,  both  inter  and  intra- 
lobular is  present).  In  the  two  last  conditions  the  most  notable 
feature  is  the  almost  complete  absence  of  any  definite  arrangement  of 
the  liver  cells.  Individual  lobules  are  indistinguishable  and  the 
hepatic  cells  have  often  a distorted  appearance.  Fatty  degeneration 
may  be  observed  in  certain  cases.  In  some  instances  the  formation 
of  new  bileducts  in  the  new  interlobular  tissue  has  been  observed. 

In  comparing  the  symptomatology  of  Winton  disease  with 
the  South  African  Dunziekte  one  is  immediately  struck  with 
the  similarity  of  the  two  and  one  understands  the  conclu- 
sion as  to  their  identity.  The  pathological  anatomy  likewise 
'hows  certain  resemblances.  In  the  interpretation  of  the 
morbid  lesions  the  fact  must  however  be  taken  into  con- 
sideration that  they  refer  not  only  to  cases  which  originated  in 
the  field  but  to  lesions  found  in  a horse  and  cattle  which  had  been  fed 
on  Senecio  jacobea,  as  a result  of  which  feeding  these  animals 
succumbed.  Gilruth  declared  the  disease  so  produced  as  identical 
with  Winton  disease  and  so  concluded  that  Senecio  jacobea  was  the 
cause.  We  shall  refer  to  this  interpretation  when  discussing  the 
probably  vegetable  cause  of  Dunziekte. 

In  discussing  the  aetiology  of  Dunziekte  the  epizootic  factors  must 
be  taken  into  consideration  as  well  as  the  geographical  distribution  of 
the  disease;  the  latter  shows  a noteworthy  peculiarity.  The 
disease  was  in  normal  times  only  known  to  occur  as  an  enzootic  in  de- 
finite areas  of  Natal,  Griqualand  East  and  in  the  District  of  Molteno. 
These  areas  are  all  situated  in  the  south-eastern  and  southern  slopes 
of  the  Drakensbergen  and  their  spurs  (Stormbergen).  Yernev, 
Principal  Veterinary  Officer  of  Basutoland,  found  the  disea.se  also  on 
the  summits  of  the  Drakensbergen,  but  not  on  the  western  slopes. 
Neither  has  its  enzootic  recurrence  so  far  been  reported  in  any  other 
part  of  South  Africa  not  connected  with  the  mountain  ranges 


mentioned.  The  cases  of  Dunziekte  found  during  the  last  few  }^ears 
amongst  military  horses  outside  of  the  districts  mentioned  can  be  ex- 
plained. The  fact  has  been  well  established  in  Natal  that  horses 
removed  from  the  Dunziekte  veld  can  succumb  to  this  disease  a long 
period  after  their  removal.'  Verney  informs  me  of  a horse  that  died 
two  years  after  its  translocation  to  conditions  under  which  it  could  not 
have  contracted  it.  Horses  of  both  sexes  and  geldings,  young  and 
old,  are  affected  and  succumb  when  kept  on  the  veld,  but  the  general 
consensus  of  experience  goes  to  show  that  stabled  horses  in  the  same 
areas  do  not  contract  it.  The  fact  that  the  disease  continues  to  develop 
after  the  horse  has  been  removed  from  the  locality  in  which  it  con- 
tracted it  is  well  illustrated  by  our  experiments.  All  horses  brought 
from  Natal  and  lvokstad  to  Pretoria  succumbed  after  they  had  been 
placed  under  entirely  different  conditions.  It  is  difficult  to  state 
where  all  the  military  horses  that  perished  through  Dunziekte  came 
from.  Horses  and  mules  were  bought  in  the  districts  mentioned,  their 
subsequent  movements  were  uncertain.  Wherever  they  came  from, 
they  at  least  died  a considerable  time  after  their  removal  and  under 
feeding  conditions  entirely  different  to  those  under  which  they  had 
grown  up.  The  fact  is  thus  well  established  that  a horse  can  contract 
the  disease  in  one  locality  and  die  a long  time  afterwards  when  re- 
moved out  of  it.  Such  translocations  have  taken  place  at  all  times. 
So  far  no  observations  were  made  that  the  horses  which  died  of  Dun- 
ziekte in  areas  free  of  it  have  created  new  centres,  from  where  the 
disease  spread  again.  It  died  out  with  the  horse.  Dunziekte  in  the 
areas  mentioned  has  not  always  been  so  frequent  as  in  recent  years. 
•Twenty-five  to  thirty  years  ago  and  more,  the  Mooi  River  District  of 
Natal  and  Griqualand  were  horse  breeding  centres.  At  that  time  the 
disease  was  known  but  it  did  not  seem  to  scare  the  farmers  very  much. 
To-day  practically  all  horse  breeding  is  given  up,  the  disease  having 
increased  to  such  an  extent,  that  horse  farming  has  become  impossible. 
Cattle  and  sheep  now  replace  horses  in  the  same  districts  and  their 
farming  is  profitable.  This  increase  of  disease  has  been  connected  by 
farmers  with  the  change  of  farming  conditions  generally.  In  the 
early  days,  when  the  country  was  sparsely  populated  the  farms  were 
not  fenced  and  the  horses  had  consequently  a wide  range  to  graze. 
To-day  there  are  but  few  farms  not  fenced  and  most  are  cut  up  into 
smaller  portions  and  hence  horses  have  less  veld  to  graze  over.  The 
areas  in  which  the  Dunziekte  is.  known  is  generally  speaking  a hilly 
country  and  in  ordinary  times  fairly  well  supplied  with  springs. 
These  lead  to  the  formation  of  swamps  and  vleis,  in  which  the  horses 
feed  by  preference,  particularly  at  a time  when  the  veld  is  dry.  These 
moist  conditions  on  such  farms  have  been  brought  in  relation  to  the 
cause  of  the  disease.  Several  possibilities  were  suggested,  viz.  : (1) 

the  presence  of  nematodes  in  the  intestines  of  the  affected  horses,  (2) 
the  presence  of  a specific  infection,  and  (3)  the  eating  of  toxic  plants. 

(1)  Nematodes  have  been  found  to  be  present  in  great  numbers  in 
some  of  the  Dunziekte  horses,  but  were  also  found  in  equal  numbers 
in  horses  that  died  of  other  diseases.  It  could  thus  not  be  the  number 
that  would  act  causatively  but  certain  species  that  are  not  yet  de- 
termined. If  however  such  would  be  the  case  we  should  expect 
spreading  of  the  disease  with  the  horses,  for  whi  h there  was  ample 
opportunity  in  the  past.  Some  preliminary  experiments  were  made 
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to  put  the  theory  to  the  test.  The  nematodes  found  bv  us  in  South 
Africa  are  the  three  species  of  Sclerostomuin,  viz.  : Scl.  vulgare,  Scl. 
equimim  and  Scl.  edendatum  ; further  Triodontopliorus  minor, 
Cylicostomum  nassatum,  ('.  catinatum,  C.  poculatum,  C.  coronatum, 
C.  labiatum,  C.  elongatum,  (’.  bicoronatum,  ('.  calicatum,  C.  labratum 
as  well  as  four  new  species  not  yet  described  and  Gyalocephalus 
capitatus.  It  is  possible  that  of  Loos’  thirteen  species  of  Cylicostomum 
all  are  present  in  South  Africa  and  more  than  the  four  new  species 
found  by  the  writer.  The  species  mentioned  were  also  found  in  horses 
suffering  from  Dunziekte.  The  culture  of  the  larva?  of  these 
nematodes  which  are  all  half  parasites  offers  no  difficulty.  They 
develop  richly  in  glass  jars  containing  horse  manure.  Such  cultures 
were  made  from  the  manure  of  Dunziekte  horses  (10323  and  10324) 
and  then  given  to  one  healthy  horse.  On  the  26th  June,  1916,  horse 
9478  was  drenched  with  a culture  of  larvae  suspended  in  water.  On 
the  5th  July,  19.16,  another  culture  was  mixed  with  moist  bran  and 
oats  and  eaten  by  the  horse.  On  the  31st  July,  1916,  the  experiment 
was  repeated  with  a very  large  number  of  mature  larva?  from  horse 
10324.  Horse  9478  was  kept  for  a long  period  under  observation  dur- 
ing which  time  no  symptoms  of  Dunziekte  were  noted. 

(2)  The  theory  that  a bacterial  or  protozoan  infection  is  the 
cause  of  Dunziekte  deserves  some  consideration,  particularly  because 
the  one  cirrhosis  of  man  (Hanot’s)  is  also  thought  to  lie  of  such  origin. 
It  is  however  likewise  difficult  to  understand  why  the  disease  does  not 
spread  with  the  sick  animal  unless  a specific  intermediary  host  is  re- 
quired which  can  only  live  in  the  localities  mentioned.  If  an 
intermediate  host  be  however  necessary  then  the  causative  organism 
would  be  a protozoon  or  an  ultravisible  organism.  Since  no  specific 
protozoa  were  seen  in  the  blood  or  in  the  organs  of  Dunziekte  horses 
an  ultravisible  virus  has  to  be  resorted  to.  To  judge  by  analogy  all 
diseases  of  stock  caused  by  ultravisible  organisms  are  inoculable,  the 
appearance  of  the  disease  after  inoculation  of  material  free  of  visible 
organisms  proves  the  existence  of  a filtrable  virus.  Likewise  no 
analogy  is  at  hand  to  show  that  an  ultravisible  virus  causes  a disease 
without  fever  reaction.  We  might  nevertheless  conceive  a disease 
which  is  caused  by  an  inoculable  filtrable  virus  and  which  in  its 
course  is  free  from  fever.  If  such  a disease  does  exist,  its  presence 
cannot  be  demonstrated  by  inoculation  experiments. 

Experimental  Attempts  to  Transmit  the  Disease  by 
Inoculation. 

Experiment  Xu.  1. — Two  horses  Nos.  6762  and  6763  received 
2500. cc  and  5000. cc  of  blood  respectively  from  horse  6807.  Horse 
6807  died  on  the  21st  November,  1911,  and  on  post-mortem  examina- 
tion the  lesions  of  Dunziekte  were  found.  No  temperature  reaction 
developed  in  either  of  the  injected  animals.  On  the  12th  January, 
1912,  they  went  into  experiment  in  connection  with  horse-sickness, 
when  death  occurred  and  on  post-mortem  examination  no  signs  of  a 
cirrhotic  liver  could  be  detected  in  either  case. 

Experiment  No.  2. — Horse  6900  suffering  from  Dunziekte  was 
killed  on  the  11th  January,  1912.  Immediately  after  death  inocula- 
tion experiments  were  made  into  ten  horses;  nine  of  these  were 
again  later  injected  with  material  from  horse  7032  ( rule  experiment 
3)  on  the  12th  March. 
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E.rperr m ent  Ao.  j. — Horse  Xo.  7032  arrived  from  Mooi  River  mi 
tlie  2nd  February,  1912,  suffering  from  Rnnziekte;  on  the  12th  March, 
the  animal  was  killed  and  on  post-mortem  examination  the  usual 
Duuziekte  lesions  were  noted.  5000. cc  blood  was  transfused  from  this 
animal  shortly  before  death  into  horse  6301,  but  no  fever  reaction 
developed  and  when  the  animal  died  on  13th  December,  1912,  as  a 
result  of  another  experiment  no  lesions  of  Duuziekte  could  be  detected. 
The  details  of  the  experiments  are  as  follows:  — 

(a)  Horse  6707  injected  with  50. cc  eerebro-spinal  fluid  intra- 
jugularly  from  horse  6900  on  the  11th  January,  1912  and  5.cc  cerebro- 
spinal fluid  from  horse  7032  on  the  12th  March,  1912.  No  reaction 
occurred ; the  horse  went  into  another  experiment  on  the  13th  July, 
1912.  It  was  sufficiently  long  under  observation  to  exclude  Duuziekte. 

( b ) Horse  6727  injected  with  48. cc  pericardial  fluid  from  horse  690U 
on  the  11th  January,  1912,  and  5.cc.  of  peritoneal  and  pericardial  fluid 
from  horse  7032  on  the  11th  March,  1912.  No  reaction  occurred;  the 
horse  died  whilst  under  another  experiment  on  the  6th  August,  1912, 
and  post-mortem  examination  failed  to  reveal  any  Duuziekte  lesion^. 

(c)  Horse  6432  injected  with  5.cc  brain  pulp  intrajugularly  from  horse 
6900  on  the  11th  January,  1912,  and  5.cc  eerebro-spinal  fluid  sub- 
cutaneously from  horse  7032  on  the  12th  March,  1912.  No  reaction 
occurred;  the  horse  went  into  another  experiment  on  the  13th  July, 
1912.  No  Duuziekte  was  noted  subsequently,  (d)  Horse  6697  in- 
jected with  5.cc  brain  pulp  from  horse  6900  subcutaneously  on  the 
11th  January,  1912,  and  5.cc  brain  pulp  intrajugularly  from  horse 
7032  on  the  11th  March,  1912.  No  reaction  occurred;  the  horse  died 
whilst  under  another  experiment  on  the  10th  September,  1912,  and 
post-mortem  examination  failed  to  reveal  any  symptoms  of  Duuziekte 
lesions.  (<?)  Horse  6606  injected  on  the  11th  January,  1912,  with  5.ee 
emulsion  of  lymph  glands  intrajugularly  from  horse  7032.  No  le- 
action  occurred ; the  horse  was  killed  on  the  19tli  August,  1912,  and 
on  post-mortem  examination  no  lesions  of  Duuziekte  could  be  detected. 
(/)  Horse  6732  injected  on  the  11th  January  with  5.cc  liver  pulp  of 
horse  6900  and  on  the  12th  March,  1912,  with  5.cc  liver  pulp  sub- 
cutaneously of  horse  7032.  No  reaction  occurred;  the  horse  went 
into  another  experiment  on  the  13th  July,  1912.  No  Duuziekte  was 
noted  subsequently.  (</)  Horse  6718  injected  on  the  11th  January 
intrajugularly  with  5.cc  liver  pulp  of  borse  6900  and  on  the  12th 
March  subcutaneously  with  5.cc  liver  pulp  of  horse  7032.  No  re- 
action occurred : the  animal  w as  killed  on  the  15th  April,  1912,  and 
post-mortem  examination  failed  to  reveal  any  Duuziekte  lesions.  (h) 
Horse  6722  injected  on  the  11th  January,  1912,  intrajugularly  with 
5.cc  spleen  pulp  of  horse  6900  and  on  12th  March  subcutaneously  with 
5.cc  spleen  pulp  of  horse  7032.  No  reaction  occurred;  the  horse  died 
whilst  under  another  experiment  on  the  22nd  July,  1912,  and  post- 
mortem examination  failed  to  reveal  any  Ihinziekte  lesions.  ( i ) 
Horse  6692  injected  on  the  11th  January  subcutaneously  with  5.cc 
spleen  pulp  of  horse  6900  and  on  the  12th  March  intrajugularly  with 
5.cc  spleen  pulp  of  horse  7032.  No  reaction  occurred  ; the  horse  was 
killed  on  the  15tli  April,  1912,  and  post-mortem  examination  failed  to 
reveal  any  lesions  of  Duuziekte.  (j)  Horse  6720  injected  on  the  11th 
January,  1912,  intrajugularly  with  5.cc  emulsion  of  lymph  gland  of 
horse  6900.  This  horse  was  soon  noticed  to  be  in  a debilitated  condi- 
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lion  ami  it  was  considered  that  the  injection  might  he  responsible  for 
this,  inasmuch  as  at  the  same  time  a slight  febrile  temperature  re- 
action was  noticed.  Death  occurred  on  the  5th  February,  1912,  but 
no  lesions  of  Dunziekte  could  be  found  oil  post-mortem  examination. 

The  conclusion  to  be  drawn  from  these  experiments  is  to  the  effect 
that  Dunziekte  is  not  an  inoculable  disease  and  from  the  epizootic 
evidence  brought  forward  the  further  conclusion  is  justified  that  it  is 
not  infectious,  either  directly  or  indirectly. 

(•1)  We  have  to  consider  the  third  suggestion,  viz.  : that  Dun- 

ziekte is  caused  by  one  or  more  toxic  plants.  The  first  writers  on 
South  African  Dunziekte  (Robertson,  Verney)  attributed  the  cause  to 
poisoning  with  a species  of  ragwort  (Senecio  latifolius).  The  disease 
first  described  by  Robertson  as  stomach  staggers  of  the  Kokstad  dis- 
tinct was  identified  with  that  occurring  in  fhe  Molteno  area,  both  in 
horses  and  cattle.  Undoubtedly  influenced  by  Gilruth’s  paper  ( ride 
supra)  on  the  Winton  disease,  the  cause  was  looked  for  amongst  the 
genus  Senecio,  which  was  found  represented  by  a number  of  species  in 
the  area  concerned.  The  species  S.  latifolius  and  Burchelli  were 
subjected  to  trials  on  horses  and  cattle  and  a disease  was  produced 
ending  with  death.  The  lesions  found  were  interpreted  to  be  those  of 
cirrhosis.  Verney  who  had  fed  a horse  for  fifty-six  days  on  ragwort 
and  was  not  able  to  produce  the  clinical  symptoms  and  on  p'ost-mortem 
of  the  horse  which  had  to  be  destroyed  for  other  reasons  could  not  find 
conditions  typical  of  Dunziekte,  did  not  consider  the  negative  results 
as  conclusive  against  the  view  that  the  plant  was  the  causal  agent  of 
the  disease.  Our  feeding  experiments  which  have  been  enumerated 
in  detail  in  the  paper  on  acute  liver  atrophy  and  parenchymatous 
hepatitis  of  horses  (5th  and  6th  Report  of  the  Director  of 
Veterinary  Research)  do  not  support  the  view  that  the  dis- 
ease produced  by  Senecio  latifolius  is  identical  with  Dun- 
ziekte, nor  with  cirrhosis  in  cattle.  There  is  no  need  here  to  re- 
peat the  symptoms  and  pathological  lesions  of  ragwort  poisoning, 
suffice  to  state  that  it  is  an  acute  morbid  condition  affecting  liver, 
heart  and  kidneys  in  the  horse  and  liver  and  intestines  in  cattle.  Con- 
cerning the  horse  all  observations  made  in  the  field  pointed  directly 
against  the  plant  as  a causal  agency.  Horses  did  not  eat  it  when  it 
was  put  before  them  a)id  only  when  it  was  masked  bv  other  foodstuffs. 
Then  again  fairly  large  quantities  were  necessary  to  produce  any 
effects  and  had  to  be  repeated  over  a fairly  long  period.  Finally 
horses  were  not  seen  to  partake  of  the  plant  on  the  pasturage.  The 
one  experiment  carried  out  by  us  (vide  loco  citato)  is  illustrative  of 
the  common  statement  by  all  farmers  that  ragwort  was  untouched  by 
horses.  Since  however  ragwort  is  an  early  plant  to  appear  and  at  a 
time  when  the  pasturage  is  still  dry  it  was  thought  that  it  would  be 
eaten  when  young.  Sat  proof  is  at  hand  to  shoy  that  such  was  the 
case  and  the  experiments  carried  out  bv  Paine  in  Kokstad  (vide  loco 
citato)  showed  that  young  plants  fed  to  a horse  produce  a disease 
identical  to  that  caused  by  old  plants.  We  therefore  discarded  the 
Senecio  latifolius  as  a cause  of  the  South  African  Dunziekte. 

Since  Gilruth’s  interpretation  of  his  feeding  experiments  were  to 
a.  great  extent  responsible  for  the  opinion  propagated  in  South  Africa 
that  Dunziekte  is  identical  with  Senecio  poisoning  some  closer  atten- 
tion must  be  given  to  the  facts  observed  by  this  investigator.  Gilruth 


accused  Senecio  Jacobea  as  the  cause  of  the  Wiuton  disease.  He 
stated  that  horses  did  not  easily  partake  of  this  plant,  indeed  they 
avoided  the  plant  and  horses  exposed  on  such  pastures  did  not  so 
readily  succumb  to  the  disease  as  when  fed  in  the  stable.  The  experi- 
ment in  question  was  carried  out  on  a horse,  which  during’  a period 
of  eighty-four  days  (1st  July  to  22nd  September)  received  93  lbs.  of 
Senecio  Jacobea.  The  disease  showed  itself  definitely  on  the  eighty- 
fourth  day  (22nd  September)  and  lasted  three  days.  The  symptoms  of 
Staggers  were  present.  The  horse  died.  Also  some  cattle  were  fed; 
one  died  on  the  twenty-seventh  day  after  feeding  daily  on  0 lbs.  of  the 
weed;  the  second  died  on  the  twenty-ninth  day.  Gilruth  described 
cirrhotic  lesions  in  all  these  cases.  Some  increase  of  connective  tissue 
was  present  and  could  be  seen  in  the  micro  photos  furnished.  The 
results  of  these  experiments  so  closely  resemble  those  made  in  South 
Africa  with  Senecio  latifolius  that  the  suggestion  is  permissible,  that 
the  animals  died  of  true  ragwort  poisoning,  but  not  of  a disease  akin 
to  Dunziekte.  The  clinical  symptoms  in  both  diseases  resemble  each 
other  somewhat,  a conclusion  as  to  the  identity  of  the  one  with  the 
other  is  however  not  justified.  Alongside  of  an  increase  of  connec- 
tive tissue  in  the  interlobular  septa  Grilruth  described  coalescent  liver 
cells  under  the  name  of  giant  liver  cells.  These  we  identify  with 
the  proliferating  bileduets  seen  by  us  in  parenchymatous  hepatitis 
after  Senecio  latifolius  feeding.  Indeed  the  microphoto  given  by  Gil- 
ruth  is  very  suggestive  of  such  an  interpretation . It  showed  thickened 
septa  surrounded  by  these  cell  groups  whilst  the  rest  was  a formless 
mass  suggesting  detritus  of  the  degenerated  lobule.  The  lesions  in 
the  kidneys  could  be  regarded  to  be  identical  with  those  described  by 
us;  such  lesions  were  not  found  in  Dunziekte  but  in  Ragwort  poisoning. 
Gilruth’s  experiments  only  proved  that  Senecio  Jacobea  was  toxic 
both  for  horses  and  cattle  and  that  the  disease  so  produced  was  one  of 
the  liver.  If  W inton  disease  is,  however,  identical  with  ragwort 
poisoning,  it  cannot  be  identical  with  the  South  African  Dunziekte. 
Wiuton  disease  and  Senecio  Jacobea  poisoning  are  most  likely  also 
two  different  pathological  conditions. 

From  a pathological  anatomical  and  clinical  point  of  view  Dun- 
ziekte resembles  the  Sehweinsberger  disease  as  stated  before.  A 
reference  to  the  knowledge  of  its  cause  may  be  made  here.  It  was 
encountered  in  several  localities  (Kurhessen,  Bavaria  and  the  Rhine 
Yallev  in  Baden).  In  all  places  it  occurred  on  definite  soil, 
characterised  by  bogs,  frequently  exposed  to  inundations.  In  other 
parts  the  disease  was  connected  with  clover  feeding.  It  thus  appears 
that  the  cause  of  the  Sehweinsberger  krankheit  is  not  known  at  all. 
No  mention  of  any  Senecio  was  made.  The  epizoology  bears,  how- 
ever, some  resemblance  to  that  of  Dunziekte. 

All  the  authorities  had  in  the  search  for  the  cause  of  liver . 
cirrhosis  been  influenced  by  the  views  held  about  the  cause  in  man. 
Chronic  alcoholism  had  been  and  still  is  thought  of  to  be  one  of  the 
causes  of  granular  liver  atrophy.  It  is  not  a specific  action  of  alcohol 
that  is  made  responsible  but  rather  the  abuse  of  it.  In  analogy  to 
the  chronic  alcohol  intoxication  it  was  thought  that  plants  possessing 
poisonous  properties  would  act  in  a similar  manner.  According  to 
our  views  the  cirrhosis  of  man  supposed  to  be  caused  by  alcohol  is  not 
identical  with  the  cirrhosis  of  horses,  either  anatomically  or  clinically, 


lienee  an  analogy  from  the  one  to  the  other  is  not  permissible.  Hanot’s 
or  the  hypertrophic  cirrhosis  of  man  resembles  that  of  Dunziekte  some- 
what more,  although  it  likewise  cannot  be  identified  with  it.  Anato- 
mically the  horse  cirrhosis  under  discussion  resembles  to  some  extent 
the  cyanotic  atrophy  of  the  liver  in  man,  or  the  cardiac  cirrhosis  of 
the  French  authorities.  The  cause  however  cannot  be  connected  with 
an  impaired  heart  action.  In  the  chapter  on  the  Pathogenesis  of 
Dunziekte  an  attempt  has  been  made  to  explain  how  the  lesions  prob- 
ably arise  and  how  they  develop  as  a result  of  a circulus  vitiosus  which 
is  most  likely  of  nervous  origin.  According  to  the  views  expressed 
there  no  chronic  intoxication  would  be  required.  It  would  indeed  appear 
that  the  action  of  some  specific  toxin  on  the  liver  nerves  would  be  the 
simplest  explanation.  This  must  be  looked  for  in  one  or  some  plants. 
Analogies  to  this  effect  are  at  hand.  In  the  feeding  experiments  with 
Crotolaria  dura  to  horses  and  cattle,  cirrhotic  lesions  were  found  which 
resembled  somewhat  those  of  Dunziekte.  In  horses  they  could  be  in- 
terpreted as  those  of  an  advanced  cirrhotic  stage,  in  cattle  as  those  of  an 
earlier  one.  Clinically  no  symptoms  akin  to  Dunziekte  were  however 
noted.  The  histological  examinations  indeed  showed  that  there  was 
still  sufficient  liver  tissue  left  to  carry  on  the  normal  functions.  It 
would  thus  appear  that  different  plant  toxins  can  produce  similar 
pathological  changes.  Crotalaria  dura  however  is  not  the  cause  of 
Dunziekte,  it  is  not  found  in  the  Dunziekte  area.  Some  other  plant 
with  more  active  toxic  principles  must  be  made  responsible.  This 
plant  must  have  the  distribution  Dunziekte  has  and  its  ecological 
habits  must  stand  in  some  definite  relation  to  the  topographic  condi- 
tions under  which  the  disease  is  met  with. 

Dunziekte  must  be  looked  upon  to  be  a disease  which  is  caused  by 
the  consumption  of  a plant  poison  of  a specific  nature  and  in  this  re- 
spect resembles  other  specific  diseases  that  are  connected  with  the 
pasture;  it  should  be  classed  with  diseases  of  vegetable  origin  such  as 
Geeldikkop  in  sheep,  Styfziekte  in  cattle,  Jagziekte  in  horses  which 
are  well  defined  morbid  entities.  It  yet  remains  to  be  seen  whether 
the  cirrlioses  which  are  produced  by  the  consumption  of  different 
plants  have  a pathogenesis  similar  to  that  explained  in  Dunziekte. 
It  is  possible  that  different  plants  produce  alterations  in  the  liver 
which  differ  according  to  the  toxin  as  they  also  differ  in  the  various 
classes  of  animals  (horse,  cattle).  In  such  a case  a different  evolution 
of  the  pathological  changes  would  have  to  be  expected  although  in 
their  final  stages  they  may  all  resemble  each  other.  Thus  under  the 
term  of  “enzootic  cirrhosis”  not  only  different  etiological  entities, 
viz.  : specific  diseases  may  be  summarised,  but  also  different  patho- 
logical processes. 

APPENDIX  I. 

Casuistics  of  Casf.s  Examined  in  Onderstkpoort. 

(1).  Horae  6900,  an  aged  bay  gelding,  arrived  on  the  2nd  .January,  1912,  at 
Onderstepoort  from  Mooi  River  having  been  diagnosed  as  suffering  from  Dunziekte. 
It  was  put  under  observation  and  kept  on  temperature,  which  during  the  period  from 
2nd  to  11th  January  was  daily  recorded  between  100UF  in  the  morning  and  101UF  in 
the  evening.  The  symptoms  of  Dunziekte  were  well  pronounced  ; the  horse  having 
a staggering  gait,  inco-ordination  of  movements  and  pushing  forwards.  During  the 
period  of  observation  the  pulse  kept  on  an  avprage  of  42,  the  respiration,  however,  24 
per  minute.  On  11th  January  the  horso  was  killed  and  its  organs’ were  used  for 
inoculation  purposes. 


Autopsy. — The  condition  was  fair.  Kigor  mortis  was  absent.  The  integument 
showed  some  abrasions  on  head  and  body.  The  blood  was  dark  red.  The  appear- 
ance of  the  flesh  was  dark  red.  The  subcutaneous  tissue  of  the  chest  was  gelatinous. 
The  temporal  fossae  were  filled.  The  lungs  were  almost  completely  shrunken.  The 
right  lung  showed  stasis  ; subpleural  ecchymoses  were  present  and  some  fibrous  thicken 
ings  on  the  pleura.  The  left  lung  also  showed  a thickened  pleura  and  some 

petechiae  were  present.  The  tracheal  vessels  were  injected  and  red  patches  were 
seen.  The  bronchial  lymph  nodes  showed  some  blood  spots ; the  mediastinals  were 
normal.  Both  ventricles  of  the  heart  were  empty.  The  endocardium  of  the  left 
ventricle  showed  some  ecchymoses  and  petechiae.  The  right  endocardium  likewise 
showed  a few  ecchymoses.  The  pericardium  contained  52  c.c.  clear  fluid.  The 
myocardium  was  reddish  brown.  The  fat  at  the  base  of  the  epicardium  was  yellow 
and  gelatinous.  Extravasations  of  blood  were  on  the  epicardium  of  the  left  ven- 
tricle. The  liver  was  dark  brown  in  colour  and  had  a mottled  appearance.  Glisson’s 
capsule  showed  some  fibrous  filaments  and  some  calcareous  nodules,  were  visible  under- 
neath it  jn  the  parenchyma.  The  spleen  was  of  normal  size,  the  pulp  was  dry. 
The  trabeculae  were  distinct.  The  stomach  was  dilated  and  distended  with  dry 
food.  Gastrophiius  larvae  were  present.  The  fundus  showed  slightly  diffuse  hyper 
aemia  and  some  ecchymoses,  the  mucosa  was  thickened.  The  small  intestines  in 
parts  showed  haemorrhages  and  marked  hyperaemic  patches.  The  mucosa  of  the 
jejunum  was  thickened,  also  that  of  the  caecum.  Patchy  hyperaemia  and  catarrhal 
exudate  were  seen.  Sclerostomes  were  frequent.  The  mucosa  of  the  colon  was 
markedly  patchy  hyperaemic  and  contained  some  haemorrhages.  The  mucosa  of  the 
rectum  was  thickened  and  covered  with  a catarrhal  exudate,  some  hard  nodules  were 
present  in  the  submucosa.  The  surface  of  the  cortex  of  the  kidney  was  slightly 
mottled,  there  was  a hyperaemia  of  the  medulla  and  of  the  intermediary  zone;  the 
fibrous  capsule  was  easily  removed  ; the  pelvis  was  oedematous.  The  suprarenal 
glands  were  normal.  The  urinary  bladder/  was  much  distended  with  clear,  almost 
colourless  urine.  The  brain  vessels  were  slightly  injected. 

Pathological  Anatomical  Diagnosis. — Stastis  of  the  liver.  Ecchymoses  on  the  en- 
docardiums.  Dilatation  of  the  stomach.  Gastro  enteritis  catarrhalis.  Hyperaemia  of 
the  kidneys. 

Microscopical  Examination. — The  main  lesions  were  the  presence  of  blood  lagoons 
along  the  central  veins,  in  which  practically  no  liver  tissue  or  only  traces  of  it  was 
left.  The  lagoons  extended  into  the  periphery  of  the  lobules  and  occupied  about  half 
of  the  lobule.  This  picture  was  not  equally  found  in  all  parts  of  the  section, 
some  parts  appeared  normal.  There  was  no  increase  of  connective  tissue  either  in 
the  periphery  or  in  the  central  portions.  The  lagoons  of  some  lobules  were  confluent 
with  those  of  a neighbouring  one  and  thus  wide  blood  roads  were  formed. 

Diagnosis. — Stasis  of  the  central  veins;  atrophy  of  liver  cells. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — This  horse  was  ten  days  under  observation  and  during  this  time 
showed  the  symptoms  of  Dunziekte  well  pronounced.  It  was  killed.  The  macrosccpi 
cal  appearance  of  the  liver1  did  not  point  to  cirrhosis.  On  microscopical  examina  - 
tion it  was  noted  that  no  fibrous  tissue  formation  was  present.  The  lesions  found 
were  a dilatation  of  the  central  veins  and  atrophy  of  the  liver  cells.  The  case  thus 
represents  one  of  Dunziekte  in  its  incipient  stage  and  it  is  interesting  to  note  that  no 
cirrhosis  was  present,  the  deficiency  of  liver  cells  caused  by  the  stasis  was 
apparently  sufficient  to  bring  about  an  alteration  in  the  horse’s  psyche. 

(2).  Horse.  7032.  an  aged  brown  mare  arrived  from  Mooi  River  on  the  2nd 
February,  1912.  suffering  from  Dunziekte.  A daily  record  of  temperature  was  kept. 
No  exacerbations  of  any  importance,  except  102°F  on  several  occasions  were  noticed 
During  this  period  the  pulse  averaged  44  and  the  respiration  18.  The  mucous  mem 
branes  of  the  eyes  from  the  27th  onwards  were  injected  and  finally  slightly  eechy- 
mosed.  On  the  8th  March  the  mare  aborted  and  symptoms  of  Dunziekte  became 
more  pronounced,  increasing  in  intensity,  manifesting  themselves  in  particular  in  the 
gait.  On  the  12th  March  the  mare  was  killed  for  the  purpose  of  obtaining  material 
from  internal  organs  for  transmission  experiments. 

Autopsy. — The  condition  was  fair.  The  lungs  were  shrunken.  Some  caseous 

nodules  were  found  in  the  parenchyma.  A slight  oedema  was  present.  The  mucosa 

of  the  trachea  was  injected.  The  bronchial  and  mediastinal  lymph  nodes  were  en- 
larged. The  pericardium  contained  60  c.c.  liquid.  Both  endocardiums  were  normal, 
also  the  epicardium.  The  liver  on  section  was  pale,  the  lobulation  was  not  distinct 
the  consistence  was  hard.  The  capsule  showed  fibrous  filaments.  The  capsule  of 
the  kidney  was  easily  detached,  the  parenchyma  was  normal  on  section.  The  spleen 
capsule  showed  petechiae;  the  pulp  was  somewhat  soft:  the  trabeculae  were  faivlv 
distinct.  The  stomach  contained  food.  The  mucosa  of  the  fundus  was  normal,  and 
that  of  the  jejunum  showed  patchy  hyperaemia.  that  of  the  ileum  was  pale  and 
thickened.  The  caecum  mucosa  was  normal  ; nodules  were  present  in  the  subserosa 
The  colon  was  normal. 


Diagnosis. — Cirrhosis  of  the  liver  and  enteritis  catarrhalis  of  the  small  intestines-. 

Microscopical  Examination  'of  the  Liver. — The  central  and  the  sublobular  veins 
stood  out  distinctly,  they  were  filled  with  blood  and  small  pools  were  also  present 
in  the  capillaries  emanating  from  them.  in  their  wails  was  a distinct  forma- 
tion of  fibrous  tissue,  it  consisted  of  thick  bundles  poor  in  nuclei;  it  formed 
branches  in  some  places,  linking  up  to  form  a reticulum,  the  fibrils  of  which  ex- 
tended between  the  liver  cell  rows.  The  liver  cells  in  many  places  were  isolated  and 
small.  The  interlobular  septa  likewise  were  much  thickened  and  consisted  of 
similar  fibres  and  fibrils.  In  some  lobules  the  central  portion  and  in  others  the 
peripheral  contained  the  thicker  fibrous  strands  In  several  places  were  small  round 
cell  infiltrations.  In  some  places  central  and  peripheral  connective  tissue  strands 
were  connected  by  bridges  running  across  the  lobule.  Pigment  was  present  in  the 
form  of  fine  brown  granules  in  the  liver  cells  and  in  the  connective  tissue  cells.  Some 
lobules  contained  cells  with  large  vacuoles  (fat). 

Pathological  Anatomical  Diagnosis. — Formation  of  fibrous  (cicatricial)  tissue. 
Atrophy  of  liver  cells.  Stasis  and  haemorrhage.  Pigmentation.  Emigration  of  round 
cells.  Fatty  degeneration. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — This  horse  was  thirty-nine  days  under  observation  during  which  time 
the  disease  increased  in  severity  and  when  well  established  the  animal  was  killed  to 
obtain  material  for  inoculation  experiments.  On  microscopical  examination  of  the- 
liver  the  lesions  of  stasis,  haemorrhage,  the  formation  of  fibrous  (cicatricial)  tissue,, 
atrophy  of  liver  cells,  pigment,  fatty  degeneration  and  accumulation  of  round  cells- 
were  found.  This  was  thus  a case  in  which  fresh  and  advanced  stages  were  present 
alongside  of  each  other.  The  presence  of  round  cells  indicated  an  inflammatory  pro- 
cess, which  is  considered  to  be  the  precursor  to  the  indurative  process  following  the 
stasis  and  haemorrhages  in  the  central  portions  of  the  veins.  From  the  pathological 
anatomical  point  of  view  the  case  presents  various  stages  of  Eunziekte. 

(3).  Horse  7261,  an  aged  brown  gelding  arrived  on  the  15th  April,  1912,  from 
.Mooi  River,  Natal,  suffering  from  Dunziekte.  The  temperature  of  this  horse  was 
daily  recorded  and  during  the  succeeding  period  of  observation  never  showed  any 
exacerbation  above  101UF.,  it  was  usually  below  100UF.  On  29th  April  a swelling  of 
the  fossa  temporalis  resembling  the  case  of  a slight  dikkop  was  noticed.  The  eyes 
were  ecchymosed.  On  the  4th  May  the  animal  was  very  dull.  On  the  5th,  the  num- 
ber of  respirations  was  noticed  to  be  increased  and  there  was  a distinct  dyspnoea. 
During  the  last  week  of  observation  the  frequency  of  the  pulse  averaged  50  and  the 
day  before  death  increased  to  78.  Inco-ordinate  movements  of  the  legs  were  well 
pronounced  when  walking.  There  was  rapid  loss  of  condition  towards  the  end.  The 
horse  died  on  the  8th  May.  1912. 

Autopsy. — The  condition  was  poor.  The  fossa  temporalis  was  bulging 
out.  'The  pleural  cavities  contained  some  fluid.  In  the  pericardium  were 

30  c.c.  straw-coloured  liquid.  The  lungs  were  somewhat  inflated ; fibrous- 
patches  were  present  in  the  pleura.  On  section  the  presence  of  moisture 
and  blood  was  noticed.  The  trachea  contained  froth  and  mucus.  The  bronchial  and 
mediastinal  lymph  nodes  were  rich  in  blood.  The  endocardiums  were  pale.  The  blood 
was  partly  coagulated.  A few  fibrous  filaments  were  on  the  epicardium.  Liver  4-7  kg. 
On  section  it  had  a mottled  appearance  and  was  of  a light  chocolate  colour ; 
its  consistence  was  hard.  The  lobulation  could  be  made  out  with  difficulty.  The 
capsule  was  thickened  and  fibrous  filaments  were  present.  The  stomach  was  dilated, 
and  full  of  food,  the  mucosa  of  the  fundus  showed  red  patches.  Spleen  and  pancreas 
“showed  no  changes.  The  mucosa  of  the  jejunum  showed  blood  injected  patches, 
which  were  also  found  in  the  ileum.  There  were  numerous  petechiae  in  the  caecum. 
The  mucosa  of  the  colon  was  slate  coloured.  The  cortex  of  the  kidney  was  rich  in 
blood.  In  the  capsule  were  a few  adhesions.  The  suprarenal  glands  showed  no  changes. 
An  aneurism  of  the  anterior  mesenteric  artery  was  present  with  nematode  larvae. 
The  urinary  bladder  contained  much  urine. 

Diagnosis  — Cirrhosis  of  the  liver.  Slight  hydrothorax.  Dilatation  of  the 
stomach.  Gastro  enteritis  catarrhalis. 

Microscopical  Examination  of  Liver. — The  septa  were  much  thickened  by  coarse 
fibrous  bands.  The  fibrillar  tissue  was  also  spreading  between  the  liver  cell  rows,  in 
some  places  it  contained  spindle-shaped  nuclei  in  rather  fair  numbers.  There  was  a 
stasis  present  and  in  connection  with  it  an  extravasation  of  blood,  the  blood  separa- 
ting the  liver  cell  rows  in  places  widely,  and  forming  in  parts  confluent  lagoons  in 
which  there  was  no  trace  of  liver  cells  left.  Some  of  the  central  veins  showed  a 
slight  thickening  of  the  walls.  There  were  also  clusters  of  fine,  brown-yellow 

granules  of  pigment  in  the  liver  cells  in  the  vicinity  of  the  nuclei.  Larger  granules 
were  also  seen  in  connective  tissue  cells. 

Pathological  Anatomical  Diagnosis. — Stasis  and  haemorrhage.  Fibrous  (cicatricial)' 
organisation.  Atrophy  of  liver  cells.  Pigmentation. 

Etiological  Diagnosis. — Dunziekte. 
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Dpicrisis. — This  horse  was  twenty-two  days  under  observation  and  showed  rather 
acute  clinical  symptoms.  Of  particular  interest  was  the  presence  of  swellings  in 
the  fossa  temporalis  resembling  dikkop.  The  microscopical  lesions  found  indicate  a 
fairly  fresh  process  as  shown  by  the  presence  of  stasis  and  haemorrhages  in  the 
central  portions  of  the  lobules.  A thickening  of  the  central  vein  was  present,  but 
apparently  that  of  the  septa  was  more  pronounced.  The  case  should  thus  be  con- 
sidered as  one  of  an  advanced  initial  stage  of  Dunziekte. 

(4) .  Horse  7290.  an  aged  black  gelding  purchased  on  the  15th  April,  1912.  It 
was  submitted  to  the  mallein  test  on  1st  May,  1912,  and  passed  into  the  stables  for 
observation.  During  this  period  its  temperature  was  normal,  with  the  exception  of 
three  occasions,  viz.  : after  the  16th  and  25th  May  for  a few  days  and  after  the  31st 
for  three  days.  It  was  utilised  on  the  13th  May  for  a serum  test,  500  c.c.  being 
injected  into  the  jugular  vein.  No  symptoms  followed  this  injection.  The  animal 
was  found  dead  on  the  22nd  June  in  the  morning  in  the  stable,  having  had  a slight 
subnormal  temperature  of  97-2°F  the  previous  evening. 

Autopsy. — The  condition  was  poor.  The  rigor  mortis  was  not  complete.  Some 
haemorrhages  were  seen  on  the  diaphragm.  The  bronchial  lymph  nodes  were  en- 
larged and  rich  in  blood,  likewise  the  mediastinals.  The  lungs  were  partly  shrunken, 
fibrous  patches  were  on  the  pleura;  the  anterior  portion  of  the  right  main  lobe  was 
emphysematous  and  a focus  of  consolidation  was  present.  The  left  apical  and  the 
main  lobes  also  showed  foci  of  consolidation.  The  pericardium  contained  50-  cc. 
clear  liquid.  The  left  endocardium  showed  diffuse  haemorrhagic  patches  ; the  right 
endocardium  numerous  ecchymoses.  Haemorrhagic  patches  were  also  present  on 
the  epicardium.  The  liver  (5-8  kg.)  had  a mottled  appearance,  the  lobulation  was 
not  distinct,  the  consistence  was  hard.  On  the  capsule  were  fibrous  filaments  and 

patches.  Spleen  11  kg.,  47  x 26  c.m.  Small  haemorrhages  were  present  in  the 
capsule.  The  pulp  was  somewhat  dry.  The  kidney  showed  diffuse  hyperaemia, 
the  consistence  was  somewhat  soft.  The  capsules  were  easily  detachable.  The 
stomach  was  distended  by  gas  and  contained  food.  Gastrophilus  larvae  were  present. 
The  fundus  showed  a few  petechiae.  The  mucosa  of  the  jejunum  showed  greyish 
patches,  that  of  the  ileum  was  slightly  reddened.  The  caecum  showed  patchy  diffuse 
hyperaemia  and  haemorrhagic  infiltrations.  The  colon  was  normal.  The  arteria 
ileo-caeco-colica  contained  an  aneurism  with  nematode  larvae. 

Pathological ' Anatomical  Diagnosis. — Haemorrhages  on  diaphragm.  Emphysema 
of  lungs.  Pneumonic  foci.  Haemorrhages  in  endocardium  and  epicardium.  Cirrhosis 
of  liver.  Atrophy  of  spleen  ; ecchymoses  in  spleen  capsule.  Dilatation  of  stomach. 
Gastro-enteritis  catarrhalis.  Hyperaemia  of  kidneys.  Aneurism  of  arteria  ileo- 
caeco-colica. 

Microscopical  Pxa  mi  nation.  The  normal  liver  picture  was  absent.  A lobulation 
could  only  be  recognised  with  difficulty.  The  outlines  of  a lobule  were  still  there 
but  altered.  The  whole  lobule  was  surrounded  by  wavy  fibrous  tissue, 
the  fibres  and  fibrillae  were  not  compact,  forming  loose  meshes.  Between 
them  were  numerous  round  cells,  the  majority  of  which  were  polyblasts,  characterized 
by  a fairly  compact  nucleus  taking  the  stain  somewhat  deeply  and  a fair  amount  of 
cytoplasm ; the  cells  being  almost  round  with  the  nucleus  in  the  centre,  in  some, 
however  eccentrically  placed.  The  fibrillar  tissue  had  entered  centripetally  into  the 
lobules  and  separated  the  liver  cell  rows  and  also  the  individual  liver  cells.  In 
some  places  the  liver  cells  to  a great  extent  had  disappeared  and  in  their  place  were 
numerous  round  cells  of  polyblastic  type.  Polyblasts  and  liver  cell  nuclei  were 
generally  mixed  up.  The  centre  of  the  lobule  was  occupied  by  blood,  the  liver, 
cell  rows  were  widely  separated.  In  the  septa  an  increase  of  bileducts  was  noticed,  cross 
sections  being  frequent.  There  were  some  lobules  in  which  the  liver  cells  were  still 
normal,  but  the  rows  were  distended  by  red  corpuscles  and  contained  round  cells. 
Much  light  brown  pigment  was  present.  The  walls  of  the  central  veins  were  slightly 
thickened  and  in  parts  fibrils  radiated  between  the  liver  cell  rows. 

Pathological  Anatomical  Diagnosis. — Slight  stasis.  Hypertrophy  of  the  walls  of 
the.  central  veins.  Intralobular  connective  tissue  formation.  Regeneration  of  bileducts. 
Pigmentation.  Atrophy  of  liver  cells.  Emigration  of  round  cells. 

/'Dialogical  Diagnosis. — Dunziekte. 

Hpierisis. — This  horse  did  not  show  any  symptoms  during  life  and  one  morning 
was  found  dead  in  the  stable.  On  post-mortem  examination:  cirrhosis  of  the  liver 
was  found  and  the  microscopical  examination  showed  that  the  fibrous  organisation 
corresponded  to  a case  of  Dunziekte  in  its  latest  stages. 

(5) .  Horse  8855.  an  aged  bay  gelding  arrived  at  Onderstepoort  from  Mooi  River 
on  the  14th  August,  1914.  suffering  from  Dunziekte.  The  temperature  record  from 
15th  August  to  20th  was  normal.  On  the  morning  of  21st  it  was  subnormal.  A 
sharp  rise  to  105°F  occurred  on  the  morning  of  24th  August  and  the  horse  died  the 
same  day.  The  horse  during  life  showed  the  symptoms  of  acute  Dunziekte. 

Autopsy. --Xt  was  commenced  a quarter  of  an  hour  after  death.  The 
condition  was  fair.  The  integument  showed  nothing  unusual.  The  subcutaneous  tissue 
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showed  no  changes.  The  conjunctiva  was  yellowish.  The  natural  openings  re- 
vealed nothing  unusual.  The  peritoneal  cavity  contained  some  yellowish  fluid.  The 
serosa  of  the  intestines  was  smooth  and  glistening.  The  diaphragm  was  in  the 
normal  position;  fibrous  adhesions  were  present  on  its  posterior  surface.  The 
tongue  showed  nothing  unusual,  the  follicles  at  the  root  appeared  rather  small.  In 
the  pharynx  and  oesophagus  there  was  nothing  abnormal.  In  the  larynx  and 
trachea  some  foam  was  present ; the  mucosa  showed  no  changes.  The  parenchyma  of 
the  thyroid  gland  appeared  rather  dark.  The  salivary  glands  showed  nothing  unusual. 
The  sub-maxillary  and  retro-pharyngeal  lymph  nodes  were  of  normal  size  and  consis- 
tence. The  mediastinal  and  bronchial  lymph  nodes  appeared  rather  small.  The  aoita. 
thoraeica  showed  nothing  unusual.  The  pericardium  contained  275  c.c.  clear  yellow- 
liquid.  The  heart  was  of  normal  size  ; there  was  nothing  unusual  in  the  epicardium. 
The  atrioventricular  ostia  were  normal.  On  the  bicuspid  valve  was  a haemorrhagic 
patch  (It,  x 2 c.m.)  The  tricuspid  valves,  the  semi-lunar  ones  and  the  endocardium 
showed  no  changes.  The  ventricles  were  not  dilated.  The  myocardium  was  reddish 
brown,  transparent.  The  coronary  arteVies  showed  nothing  unusual.  The  left  lung  was 
of  usual  size,  the  pleura  w'as  smooth  and  glistening.  On  section  the  lung  tissue  was 
reddish  grey,  transparent,  a good  amount  of  air  was  present.  The  right  lung  was  of 
usual  size,  in  the  anterior  lobe  some  emphysema  was  present,  in  the  anterior  portion  of 
the  main  lobe  were  some  subpleural  bluish  patches.  On  section  they  appeared  to  be 
small  foci  of  atelectasis.  There  was  some  foam  in  the  bronchi.  The  intima  of 
arteries  and  veins  showed  no  changes.  Spleen  43  x 12  c.m.  The  capsule  was 

slightly  thickened,  the  pulp  was  reddish  brown,  fairly  firm;  the  trabeculae  were 
thickened  ; the  malpighian  bodies  were  not  visible.  Suprarenal  glands  : cortex  (5 — 
6 m. m.)  contained  a fair  amount  of  fat.  The  kidneys  were  small  ; some  fat  was 
present  in  the  adipose  capsule ; the  fibrous  capsule  stripped  fairly  easily ; the 

surface  of  the  organ  was  smooth ; the  consistence  was  firm.  A fail- 
amount  of  blood  was  present.  The  glomeruli  were  distinct  ; the  pelvis  showed 

nothing  unusual.  The  liver  appeared  of  usual  size,  the  surface  was  uneven,  some 
fibrous  adhesions  were  present.  On  section  the  lobules  in  some  parts  appeared  dis- 
tinct, in  others  not ; some  of  the  lobules  appeared  greyish  and  were  prominent, 
others  were  more  depressed  with  a dark  centre  and  small  yellow  periphery.  Glisson’s 
septa  were  thickened  in  many  lobules.  The  consistence  of  the  parenchyma  was  hard. 
Tn  the  left  lobe  the  lobules  appeared  smaller,  the  periphery  of  the  lobules  was 

icteric.  Here  Glissons  septa  were  even  more  thickened  and  the  tissue  was  harder. 
The  pancreas  was  of  usual  size  ; on  section  it  was  yellowish  brown,  transparent,  its  con- 
sistence was  firm.  The  vena  cava  caudalis  showed  nothing  unusual,  neither  did 
the  intima  of  the  abdominal  aorta.  The  intima  of  the  arteria  mesenterica 
cranialis  was  folded  and  thickened.  The  mesenteric  veins  showed  nothing  unusual. 
'The  mesenteric  lymph  nodes  appeared  small.  The  bladder  contained  some  dark 
brown  turbid  urine,  in  the  apex  was  a small  fresh  haemorrhage.  The  urethra  showed 
nothing  unusual.  The  stomach  was  distended  with  food.  A fair  number  of  gastro- 
philus  larvae  were  in  the  oesophageal  portion.  Both  fundus  and  pylorus  were 
hyperaemic.  The  mucosa  of  the  duodenum  was  reddened  and  a big  bunch  of  gastro- 
philus  larvae  was  present.  The  ductus  choledochus  was  open.  The  mucosa  of  the 
jejunum  and  ileum  was  thickened  and  swollen  and  covered  with  a tough  mucus ; 
that  of  the  small  colon  likewise  and  also  slightly  hyperaemic.  The  mucosa  of  the 
caecum  and  colon  was  less  swollen  than  that  of  the  small  intestines,  but  still  distinctly 
so.  Sclerostomes  were  rare.  The  rectum  contained  some  balls  of  hard  faeces.  The 
dura  mater  of  the  brain  showed  nothing  unusual.  The  pia.  mater  was  transparent. 
Put  little  blood  was  present.  The  ventricles  were  of.  normal  size.  The  plexus 
choroideus  was  hyperaemic.  On  section  blood  points  were  seen  in  the  brain  sub- 
stance. The  consistence  of  the  brain  was  normal.  There  was  fat  marrow  in  the 
humerus,  also  in  the  femur  and  some  red  marrow  in  the  shaft. 

Chemical  Examination  of  Urine. — Albumen  : considerable  amount  ( 05 — 01). 

Glucose  : very  marked.  Acetone  bodies  : very  slight.  Bile  derivatives  : detectable, 
but  not  at  all  pronounced. 

Pathological  Anatomical  Diagnosis. — Liver:  Cirrhosis;  icterus  and  cyanosis; 

fatty  degeneration.  Atrophy  of  the  spleen.  Oedema  of  the  intestines.  Hyperaemia- 
of  the  stomach  and  the  duodenum.  Atelectasis  of  the  right  lung.  Haemorrhage  of 
the  valvula  mitralis.  Dilatation  of  the  stomach.  Haemorrhage  in  the  urinary 
bladder.  Endo  arteritis  fibrosa  of  the  arteria  mesenterica  cranialis  (parasitic). 

Microscopical  Examination. — Liver  : The  naked  eye  inspection  of  a section  showed 
the  presence  of  dark  rust  like  blotches  of  different  size  and  outlines,  distributed 
irregularly  Occasionally  a thick  hyaline  band  was  seen  traversing  a portion  of  it. 
The  dark  blotches  turned  out  to  be  haemorrhages  which  were  placed  in  or  near  the 
centre  of  a lobule,  pushing  all  the  liver  cells  out  of  place  and  causing  their  dis 
appearance  The  -large  hyaline  tracts  were  central  veins  that  were  much  thickened 
or  occasionally  they  were  due  to  a thickened  septum.  I’he  blood  pools  were  along- 
side the  fibrous  bands  and  occupied  in  some  places  large  areas  touching  them.  Occa- 


sionally  the  blood  had  fallen  out  and  there  was  then  an  irregular  break  in  the  tissue. 
It  was  the  adventitial  portion  of  the  central  vein  that  was  thickened.  In  some 
places  it  could  be  seen  that  from  its  wall  fibrillated  bundles  coursed  away  and  formed 
loops  along  the  vessels  and  broke  up  into  a tuftlike  distribution ; the  branches  in  some 
places  entering  between  the  liver  cell  rows.  A similar  separation  of  fibrous  bundles 
into  fibrillated  bundles  that  were  running  centripetally  was  also  noted  in  some  of  the 
septa.  The  normal  radiating  liver  picture  had  thus  become  distorted,  the  liver  cell 
rows  forming  curves  instead  of  more  or  less  straight  lines.  There  were  two  kinds 
of  liver  cells  present  : larger  ones  which  constituted  the  major  part  of  the  liver 
structure,  the  smaller  ones  forming  patches  between  them.  The  former  were  also 
darker  stained  and  showed  large  nuclei,  the  latter  were  lighter  stained  with  smaller 
nuclei.  Vacuoles  (fat)  were  seen  in  some  cells  of  both  types.  In  some  places 
patches  were  present  in  which  the  liver  cells  were  so  much  vacuolated  that  they  were 
transparent,  they  were  not  very  numerous.  The  presence  of  a light  brown  yellow 
pigment  was  conspicuous  along  the  central  veins  and  the  septa  and  in  the  cells 
bordering  the  blood  pools  they  formed  bright  thick  clusters  or  streaks.  The  pigment 
in  the  liver  cells  occupied  the  cytoplasm  and  left  the  nucleus  free.  Kidney  : occa- 
sionally a glomerulus  was  found  to  be  atrophied  and  very  rarely  some  tubuli  contorti 
showed  fat. 

Pathological  Anatomical  Diagnosis. — Hyperplasia  of  fibrous  tissue.  Atrophy  of 
liver  cells,  haemorrhage,  pigmentation,  and  fatty  degeneration.  Hypertrophy  and 
hyperplasia  of  liver  cells.  Atrophy  of  glomeruli  of  the  kidney  and  slight  fatty 
degeneration. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — The  horse  arrived  with  Dunziekte  and  died  of  it  ten  days  later.  The 
conspicuous  feature  was  the  well  developed  fibrous  tissue  formation  around  the 
central  veins,  the  presence  of  blood  lagoons  which  were  all  bordered  with  pigment, 
indicating  that  the  lagoons  were  probably  not  of  recent  origin  but  of  some  standing. 
The  septa  showed  comparatively  little  connective  tissue  formation.  The  case  was 
considered  to  be  one  of  cirrhosis  in  transition  from  the  acute  to  the  chronic  stage. 

6.  Horse  10323  an  aged  grey  gelding  arrived  at  Onderstepoort  on  the  22nd 
April,  1916,  from  Kokstad.  where  it  had  been  noticed  to  be  suffering  from  Dunziekte. 
On  the  22nd  the  horse  showed  the  symptoms  of  the  illness  in  pushing  forwards  and 
by  moving  sluggishly  with  slight  dragging  of  the  hind  legs.  The  head  was  hanging 
low.  Abrasions  and  whitewash  marks  were  present  above  the  eyes.  Some  difficulty 
in  breathing  was  noticed.  The  horse  occasionally  laid  down.  25th  April,  1916  : The 
horse  had  been  observed  to  stand  with  the  head  leaning  against  the  wall,  but  it  did 
not  press  forwards.  It  was  somewhat  somnolent  but  took  notice  of  its  surround- 
ings. It  was  feeding  well.  27th  April.  1916  : The  horse  was  noticed  standing 
in  a corner  with  the  head  down.  There  were  some  respiratory  troubles  present,  the 
nostrils  being  slightly  distended  and  the  movement  of  the  flanks  was  temporarily 
hurried  and  laboured.  29th  April,  1916  : The  horse  frequently  took  up  a position 

in  a corner,  with  head  dcrtvn.  The  front  legs  were  placed  back  under  the  abdomen, 
one  of  the  hindlegs  was  put  forwards  the  other  backwards.  It  was  pressing  for- 
wards slightly  and  suddenly  shifted  along  the  wall  to  the  opposite  corner  of  the  box. 
30th  April,  1916  : The  nose  band  of  the  head  stall  was  white  with  whitewash  from 
rubbing  against  the  wall.  1st  May,  1916  : The  horse  was  hanging  forwards  in  its 
headstall,  the  front  limbs  extended  backwards.  The  scapula  on  both  sides  was  in 
almost  vertical  position.  5th  May,  1916  : A patch  of  fresh  decubitus  was  noted  on 
the  forehead.  10th  May.  1916  : There  was  an  increase  in  the  severity  of  the  symp 
toms.  11th  May,  1916  : The  horse  was  disinclined  to  walk,  there  was  a marked 
staggering  movement  from  side  to  side.  It  occasionally  laid  down  with  the  head 
inclined  sideways  and  the  teeth  touching  the  floor.  In  the  afternoon  the 
symptoms  of  great  dyspnoea  suddenly  appeared,  both  inspiratory  and  expiratory. 
The  nostrils  were  wide  open,  a stenotic  noise  was  present,  double  movements  of 
flanks  were  noticed.  The  auscultation  of  the  chest  gave  normal  condition.  The 
mucosa  of  the  eve  was  deeply  reddened.  The  animal  was  moving  in  great  distress. 

A tracheotomy  tube  was  inserted,  whereupon  the  alarming  symptoms  disappeared. 
The  respiration  remained  hurried.  'The  horse  when  standing  was  dull  and  pushed 
constantly  forwards  with  the  head  down.  Occasionally  it  dropped  suddenly  and 
usually  landed  in  a position  under  the  manger  with  the  head  behind  the  support.  It 
died  during  the  night,  12th  May,  1916. 

Autopsy. — The  condition  was  somewhat  poor.  Rigor  mortis  was  complete.  The 
abdomen  was  not  distended.  The  integument  showed  abrasions  of  orbital  and 
zygomatic  ridges.  The  visible  mucous  membranes  were  slightly  yellow  tinged.  The 
natural  openings  were  normal.  The  flesh  had  a slightly  brownish  hue,  the  blood  was 
somewhat  blackish,  badly  coagulated.  No  fat  was  present  in  the  tissues.  The 
pleural  cavities  contained  some  brownish  liquid.  The  diaphragm  was  couvexly  for- 
wards, fibrous  filaments  were  on  the  peritoneal  side  The  peritoneal  cavity  showed  no 
changes.  The  retro-pharyngeal  and  sub-mandibular  lymph  nodes  were  slightly  oedema- 


J.  is,  the  lower  cervicals  likewise  and  partly  haemorrhagic;  the  mediastinals  were  moist. 
Tne  thyroids  were  dark  in  colour.  In  the  retro-pharyngeal  and  jugular  region  was 
■emphysema  of  the  connective  tissue.  The  surface  of  the  tongue  was  roughened.  The 
base  of  the  epiglottis  showed  deep  reddening  and  both  vocal  ligaments  show'ed 
patches  of  hyperaemia  and  fibrinous  deposit,  the  cavity  of  the  larynx  was  filled  with 
mucus  and  foam.  In  the  trachea  was  an  operation- wound  with  haemorrhagic  infiltra- 
tion around  the  edges  (tracheotomy).  The  thoracic  trachea  contained  foam  and 
mucus,  the  vessels  were  injected.  In  the  mucosa  of  the  oesophagus  were  two  young 
gastrophilus  larvae.  The  lungs  were  inflated,  the  right  more  than  the  left ; there 
were  dark  patches  on  the  pleura.  Emphysema  was  present  in  the  apical  lobes  and 
along  the  ventral  border  of  the  main  lobe.  The  venous  vessels  of  the  pleura  were 
injected,  the  lymphatics  slightly  distended  ; the  lung  tissue  on  section  was  dark  in 
colour  and  rich  in  blood.  Foam  was  present  in  the  bronchi,  and  badly  coagulated  black 
blood  in  the  pulmonary  vessels,  the  intima  of  which  was  smooth.  The  pericardium 
contained  200  c.c.  dark  coloured  clear  fluid  ; the  fat  was  dark  brown.  Badly  coagu- 
lated blood  was  present  in  the  ventricles  of  the  heart.  The  epicardium  was  dark  in 
•colour,  at  the  base  there  were  a few  ecchymoses  and  also  along  the  sulcus  longi- 
tudinalis.  The  right  atrioventricular  valves  were  slightly  yellow  and  oedematous  and 
some  ecchymoses  were  present.  The  endocardium  of  the  septum  and  of  the  musculi 
papillares  was  also  ecchymosed.  Near  the  base  of  the  left  ventricle  was  a haemorr- 
hage, the  size  of  a shilling.  The  myocardium  was  dark  brown  in  colour  and  slightly 
opaque ; the  consistence  was  firm.  The  removal  of  the  liver  from  the.  diaphragm 
was  somewhat  difficult  owing  to  the  presence  of  fibrous  adhesions  to  borders ; the 
surface  was  uneven,  the  margins  were  sharp.  The  liver  had  a peculiar,  granite-like 
•appearance ; on  section  the  same  patchy,  granite-like  picture  was  noted  as  on  the 
surface.  The  lobules  had  a white  periphery  and  red  centres.  The  inter  lobular 
septa  were  thickened.  The  consistence  was  hard.  The  pancreas  was  rich  in  blood 
and  moist.  Spleen  : 41  x 19  c.m.  The  capsule  was  slightly  shrivelled,  the  pulp 
was  dry;  the  trabeculae  were  very  distinct.  The  suprarenal  glands  showed  a yellow 
-cortex,  there  were  red  streaks  in  the  cortex  of  the  left  gland.  The  adipose  capsule 
of  the  kidneys  was  poor  in  fat ; the  fibrous  capsule  was  easily  detached.  On  section 
the  parenchyma  appeared  dark,  especially  the  intermediary  zone,  the  consistence  was 
firm.  The  stomach  was  slightly  distended  with  gas ; on  the  mucosa  was  a slight 
mucous  deposit.  A few  gastrophilus  larvae  were  in  the  duodenum.  The  mucosa  of 
the  small  intestines  was  slightly  greyish,  Peyer’s  patches  appeared  pitted.  On  the 
mucosa  of  the  large  intestines  were  irregular  red  patches.  Some  nodules  were  in  the 
submucosa  and  ulcers  with  thick  walls  were  present  on  the  mucosa.  The  rectum  was 
filled  with  faeces,  the  mucosa  was  discoloured  in  patches  and  a mucous  deposit  was 
adherent  to  it.  The  lymph  nodes  of  the  mesentery  showed  no  changes.  The  walls  of 
the  anterior  mesenteric  artery  were  thickened,  a small  thrombus  and  fairly  numerous 
nematode  larvae  were  present.  The  abdominal  aorta  showed  no  changes.  The  urinary 
bladder  contained  a fair  amount  of  turbid  urine,  the  mucosa  was  injected.  The 
se.xfial  organs  showed  no  changes.  Some  vessels  of  the  pia  mater  were  slightly  injected. 
The  brain  substance  was  normal  in  colour  and  consistence.  The  bone  marrow  of  the 
humerus  was  fatty,  the  cancellated  substance  of  proximal  end  was  red.  The  femur 
• ntained  fat  in  the  diaphysis  otherwise  the  marrow  was  red. 

Pathological  Anatomical  Diagnosis. — Slight  icterus.  Slight  hydropericardium. 
Atrophy  of  liver  and  cirrhosis.  Tracheitis  and  pharyngitis  fibrinosa.  Perihepatitis 
fibrosa.  Oedema  pulmonum.  Emphysema  pulmonum.  Emphysema  of  the  sub 
cutaneous  tissue  in  the  pharyngeal  and  jugular  regions  (Tracheotomy  wound). 
Ecchymoses  of  the  epicardium  and  endocardium.  Brown  atrophy  of  the  myocardium 
Hyperaemia  of  the  kidney.  Gastro  enteritis  catarrhalis.  Parasitic  aneurism  in 
anterior  mesenteric  artery.  Gastrophilus  larvae  in  oesophagus  and  intestines. 
Atrophy  of  the  spleen.  Helminthiasis  nodularis  in  intestines. 

Microscopical  Examination  of  the  Liver. — Small  power  (6x).  The  section  appeared 
like  a piece  of  granite.  The  two  extreme  shades  of  colour  noticeable  were  black  and 
white.  'The  latter  formed  a kind  of  irregular  meshwork  in  the  meshes  of  which  were 
the  black  spots.  These  were  somewhat  round.  There  were  also  pigmented  patches 
present.  Higher  power  : The  lobulation  was  not  quite  clear,  the  black  spots  cor- 

responded to  the  central  portions  of  the  lobules.  Here  the  liver  cells  were  absent 
and  in  their  place  were  lagoons  of  different  dimensions  filled  with  red  corpuscles.  The 
arrangement  of  the  liver  cells  in  the  rest  of  the  lobules  was  irregular,  wide  spaces 
separated  the  cells.  These  cells  practically  all  contained  vacuoles  and  took  the  Sudan 
-stain  (fat).  Many  of  the  liver  cells  possessed  brown  pigment.  The  fibrous  tissue 
■of  the  septa  was  not  thickened  or  only  slightly  so  itt  parts.  In  some  parts  were 

round  cells.  The  central  vein  was  only  occasionally  thickened.  Emanating  from  the 
septum  in  some  places  were  fibrils  which  passed  between  the  liver  cells  and  this  con- 
nective tissue  replaced  in  some  parts  the  liver  cells  which  were  separated  and 
isolated  and  of  various  shapes  and  sizes.  Kidney  : The  epithelial  cells  of  the 
tubuli  contorti  and  also  of  some  of  the  narrow  tubuli  recti  showed  fairly  frequent  fat 


globules.  The  capillaries  of  the  interlobular  spaces  were  gorged  with  blood 
Suprarenal  glands  : The  vessels  and  capillaries  were  full  of  blood  corpuscles. 

Pathological  Anatomical  Diagnosis. — Stasis  and  haemorrhage  in  the  central  portion 
of  the  lobules  of  the  liver.  Atrophy  of  liver  cells.  Pigmentation.  Fatty  degeneration  ; 
fibrous  cicatricial  organisation.  Hyperaemia  and  fatty  degeneration  of  the  kidney  and 
hyperaemia  of  the  suprarenal  glands. 

Etiological  Diagnosis. — Dunziekte. 

Epic  ns  is. — This  horse  was  twenty  days  under  observation  during  which  time  it 
rapidly  developed  acute  Dunziekte.  It  is  interesting  to  note  that  at  an  early  time 
already  respiratory  troubles  were  noted.  A sudden  asphyctic  attack  developed  in 
this  horse  which  was  relieved  through  the  tracheotomy.  It  was  thus  evident  that 
the  cause  was  in  the  larynx.  On  post-mortem  lesions  were  found  on  the  vocal  chords,, 
but  hardly  sufficient  to  account  for  the  severe  attack  as  no  swelling  was  present.  It 
is  likely  that  the  fibrinous  deposit  occurred  subsequent  to  the  tracheotomy.  It  is 
more  probable  that  the  sudden  stenosis  was  caused  by  a paralysis  of  the  larynx. 
On  microscopical  section  the  stasis  and  haemorrhages  in  the  central  portion  of  the 
liver  lobules  were  well  marked  and  the  fibrous  organisation  had  not  yet  very  far 
advanced,  although  distinct  in  some  places,  whilst  both  central  veins  and  septa  were 
not  yet  or  only  slightly  thickened.  The  case  wras  thus  one  in  its  early  stages  of 
Dunziekte. 

7.  Horse.  10332.  an  aged  grey  gelding  arrived  at  Onderstepoort  on  the  15th  May. 
1916,  from  Kokstad.  suffering  from  Dunziekte. 

Status  presens. — The  condition  was  fair,  decubitus  on  front  knee,  old  cicatrix  and 
scratches  on  skin  of  near  nasal  region  and  in  front  of  near  eye,  conjunctiva  slightly 
congested.  Since  its  arrival,  the  horse  was  frequently  noted  to  push  slightly  forwards 
and  at  times  to  hang  the  head  low.  On  the  20th,  however,  the  symptoms  became  most 
pronounced.  The  animal  after  having  been  taken  outside  and  tied  up  to  the  rail,  was 
noted  with  its  head  under  the  rail  and  pushing  forwards,  standing  at  the  same  time 
. with  its  front  legs  placed  backwards.  On  the  evening  of  the  same  day  it  was  found 
in  the  stable  pushing  into  the  corner,  and  whilst  doing  so  it  suddenly  dropped.  The 
knees  were  abrased.  23rd  May,  1916  : Since  yesterday,  the  horse  was  down,  apparently 
unable  to  rise.  It  did  not  get  up  during  the  day  and  died  during  the  following  night. 

Autopsy. — The  condition  was  fair.  Rigor  mortis  was  present.  The  integument 
showed  decubitus  over  left  eye  and  on  shoulders.  A slight  mucous  discharge  was  noted 
in  the  nostrils.  The  conjunctiva  was  congested.  The  subcutaneous  tissue  of  the 
shoulder  showed  gelatinous  infiltrations.  The  pleural  cavities  showed  no  changes.  The 
diaphragm  was  convexly  forwards.  Numerous  fibrous  filaments  were  on  both  sur- 
faces. On  opening  of  the  abdomen  a considerable  amount  of  brownish  fluid  escaped. 
A filaria  was  present.  The  mediastinal  and  bronchial  lymph  nodes  were  enlarged 
and  haemorrhagic.  The  tongue  showed  two  small  gastrophilus  larvae  at  the  root. 
The  pharyngeal  mucosa  was  dark  red.  The  oesophagus  showed  no  changes.  The  larynx- 
contained  some  froth  and  mucus,  the  mucosa  was  hyperaemic  and  showed  ecchymoses. 
The  cervical  trachea  was  diffusely  reddened  and  showed  petechiae.  Froth  and 

mucus  were  present.  The  right  lung  was  half  shrunken,  a few  fibrous  filaments  were 
on  the  pleura  and  a livid  colour  of  the  pleura  was  noticeable.  The  greater  part  of 
the  lung  was  rather  firm.  On  section  it  was  almost  black  in  colour  and  these  parts 

sank  when  placed  in  water.  The  right  lung  was  slightly  shrunken  and 

patches  of  gelatinous  infiltration  and  fibrinous  deposit  were  on  the  pleura  : 
a slight  hyperaemia  and  marked  oedema  were  noted  on  section ; froth  was  present 
in  the  bronchi  of  both  lungs.  The  pericardium  contained  200  cc. 

clear  yellow  liquid.  Partly  coagulated  blood  was  in  the  ventricles  of  the 
heart.  The  epicardium  was  pale,  a few  petechiae  were  present.  The  right 

endocardium  was  pale  with  some  ecchymoses  and  petechiae  ; the  ieft  one  showed  some 
large  ecchymoses.  The  myocardium  was  pale  and  greyish,  it  was  very  opaque  and 
rather  soft.  The  liver  capsule  was  mottled,  and  a few  depressed  fibrous  spots  were 
present.  On  section  the  liver  was  rather  bloodless,  mottled  with  light  grey 

patches  of  irregular  shape  and  size  ; the  lobulation  was  absent.  The  consistence  was 
rather  firm  and  elastic.  The  pancreas  showed  no  changes.  A few  fibrous  patches  were 
on  the  capsule  of  the  spleen;  the  pulp  was  dark,  not  protruding:  the  trabeculae  were 
distinct.  The  suprarenal  glands  showed  the  cortex  light  yellow.  The  capsules  of  the 
kidneys  were  easily  detached.  On  section  the  cortex  was  pale,  the  glomeruli  were 
distinct,  the  intermediary  zone  and  the  medulla  were  congested.  The  stomach  was  dis- 
tended with  food  ; weight  : 18  kg.  Some  gastrophilus  larvae  were  present. 

Marked  hyperaemia  was  seen  in  the  fundus.  In  the  duodenum  gastrophilus  larvae 
were  frequent.  The  ileum  showed  red  patches.  Peyer’s  patches  very  reddened,  also 
the  jejunum  showed  red  discolouration.  The  mucosa  of  the  caecum,  colon  and  rectum 
was  reddened  in  parts.  In  the  mesentery  only  a little  fat  was  present,  some  lymph 
nodes  were  slightly  oedematous,  others  contained  blood  spots.  The  anterior  mesenteric 
artery  contained  a small  aneurism  with  numerous  larvae.  The  urinary  bladder  was 
distended  with  brownish  urine ; it  contained  a heavy  deposit.  The  vessels  of  the 
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mucosa,  were  injected.  The  vessels  of  the  pia  mater  were  slightly  injected.  The 
bone  marrow  in  femur  and  humerus  was  fatty  and  haemorrhagic. 

Pathological  Anatomical  Diagnosis. — Atelectasis  et  splenificatio  pulmonum. 
Oedema  and  slight  hyperaemia  of  right  lung ; marked  stasis  of  left  lung.  Slight 
ascites.  Slight  hydropericardium ; ecchymoses  on  epicardium  and  endocardium ; 
cloudy  degeneration  of  myocardium.  Cirrhosis  of  the  liver.  Hyperaemia.  of  kidneys. 
Dilatation  of  stomach;  hyperaemia  of  stomach  and  small  intestines.  Aneurism 
of  anterior  mesenteric  artery. 

Microscopical  Examination. — (Small  power,  6 x)  : The  texture  of  the  liver  was 

indistinct.  The  section  had  a.  patchy  appearance  of  black  grey,  the  patches  were 
irregularly  arranged  and  resembling  somewhat  the  picture  of  granite  rock.  The 
blood  vessels  were  engorged.  Higher  power  : The  lobulation  was  indistinct.  The 
septa  were  thickened  and  contained  fibrillar  tissue,  the  number  of  nuclei  however 
was  not  increased.  There  was  a similar  fibrillar  tissue  in  the  central  portion  of  the 
lobules  extending  between  the  liver  cell  rows  and  even  the  individual  cells.  The 
intertrabecular  spaces  were  widened.  The  cell  rows  were  thinned  out,  many  cells 
were  completely  isolated  by  strands  of  fibrillar  tissue.  'There  was  fat  and  pigment 
in  the  liver  cells.  Kidney  : All  capillaries  were  distended  with  blood. 

Diagnosis. — Stasis  of  the  central  veins ; pigmentation ; fatty  degeneration. 
Hyperplasia  of  fibrous  tissue. 

Epicrisis. — This  horse  was  eight  days  under  observation,  during  which  period  it 
was  suffering  from  a severe  attack  of  Dunziekte.  The  microscopical  examination  re- 
vealed the  presence  of  early  and  advanced  lesions.  The  case  was  considered  to  be  one 

in  the  transition  stage  of  Dunziekte. 

8.  Horse  10324,  a grey  mare. 

Anamnesis. — On  the  occasion  of  a visit  of  the  writer  to  Kokstad 

this  mare  was  bought  from  a native  who  had  noticed  for  a few  days 

that  she  showed  the  first  symptoms  of  Dunziekte.  The  horse  when  pointed  out  at  a 
distance  was  seen  to  yawn,  this  being  a symptom  by  which  very  early  stages  of  the 
disease  were  recognised.  It  arrived  on  the  22nd  April,  1916,  at  Onderstepoort  and 
was  placed  in  a loose  box.  There  was  but  little  noticed  to  be  amiss  with  the  animal 
during  the  first  few  days.  Then  there  became  noticeable  in  the  frontal  regions,  white- 
wash marks  caused  by  the  blushing  of  the  head  against  the  corner  of  the  wall,  a 
position  the  horse  began  to  take  up  frequently,  whilst  keeping  the  head  hanging. 

Later,  abrasions  of  the  skin  of  the  orbital  processes  were  also  noticed.  The  horse  fed 

continually  but,  nevertheless,  gradually  lost  condition.  On  the  16th  June  it  showed 
well  developed  symptoms  of  Dunziekte.  The  frontal  regions  of  the  head  were  marked 
with  whitewash;  there  were  a number  of  bruises  on  the  forehead,  on  the  processus 
zygomaticus,  crista  faciei,  on  the  nose,  and  on  the  lips.  These  regions  were  also 
swollen  and  in  particular  the  upper  lip,  which  was  thick  and  stiff.  The  horse  was 
very  drowsy,  hanging  the  head  low,  standing  in  a corner,  yawning,  but  still  feeding  a 
little.  When  moved  it  staggered.  There  was  weakness  in  the  loins,  swaying  from 
side  to  side,  and  dragging  of  both  front  and  hind  legs.  In  the  stable  the  horse 

wandered  along  the  walls.  19th  June,  1916  : The  swelling  of  the  lip  had  dis- 
appeared. There  was  otherwise  no  improvement.  24th  June,  1916  : The  mare 

aborted  during  the  night.  25th  June,  1916  : The  condition  had  changed  for  the 
worse.  The  horse  stood  in  a corner  with  the  head  down.  When  moved  it  had  great 
difficulty  in  keeping  its  balance,  it  pushed  forward  and  staggered  when  walking.  The 
loss  of  condition  was  very  noticeable.  It  died  on  the  29th  June,  1916. 

Autopsy. — The  condition  was  poor.  Rigor  mortis  was  present.  The  integument 
showed  abrasions  on  the  forehead  and  orbital  processes  and  on  the  shoulders.  The 
flesh  had  a brownish  liue.  The  blood  was  coagulated.  The  subcutaneous  tissue  was 
yellowish.  The  convexity  of  the  diaphragm  was  forwards.  Fibrous  filaments  were 
present  on  the  peritoneal  surface.  The  submandibular  and  retropharyngeal  lymph  nodes 
showed  no  changes.  The  tongue  showed  some  small  haemorrhages.  The  mucosa  of 
pharynx  and  oesophagus  showed  no  changes.  The  mucosa  of  larynx  and  trachea  was 
pale.  The  thyroids  showed  no  changes.  The  thoracic  trachea  contained  some  young 
gastrophilus  larvae.  The  right  lung  was  somewhat  shrunken.  On  section  the  paren- 
chyma showed  marked  stasis  and  some  moisture  was  present.  Foam  was  found  in  the 
trachea.  In  the  left  lung  the  stasis  was  also  marked,  the  intima  of  all  the  vessels 
examined  was  smooth.  The  pericardium  contained  350  c.c.  orange  coloured  fluid. 
Gelatinous  infiltration  of  the  fat  at  the  base  of  the  epicardium  was  present.  On 
the  right  endocardium  some  patches  of  yellow  infiltration  were  noted.  The  myocardium 
was  red-brown.  The  liver  presented  a somewhat  mottled  appearance,  dark  red- 
brownish  patches  were  evident,  in  some  parts  more  than  in  others,  resembling  in 
appearance  somewhat  a section  of  granite.  Fibrous  filaments  were  present  on  the 
parietal  surface.  The  parenchyma  seen  through  the  capsule  was  pale  brown 
with  a bluish  green  tinge  ; some  of  the  blood  vessels  of  the  peritoneal  surface  were 
very  wide,  forming  bluish  rpd  small  branches.  The  liver  tissue  was  extremely  firm 
The  surface  of  a section  had  a rather  translucent  appearance  with  thickening  of  the 
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septa  of  Glisson's  capsule.  The  splenic  lymph  nodes  showed  no  changes.  Spleen  : 36  x 
15  c.m.  The  pulp  was  brownish-red,  and  firm,  the  trabeculae  were  distinct;  the 
follicles  were  not  enlarged.  The  suprarenal  glands  showed  no  changes.  Both  kidneys 
were  slightly  congested  in  the  cortex  and  boundary  zone.  The  cortex  was  slightly 
opaque  and  more  friable  than  usual.  The  stomach  was  dilated  and  full  of  food. 
Gastrophilus  larvae  were  fairly  numerous.  The  mucosa  of  the  pylorus  showed 
patches  of  hvperaemia.  In  the  duodenum  were  gastrophilus  larvae.  The  mucosa  was 
pale  yellow  and  thickened.  The  wall  of  the  last  part  of  the  colon  was  much  thick- 
ened. and  jelly  like,  owing  to  infiltration  of  the  submucosa  with  gelatinous  substance. 
The  anterior  mesenteric  artery  contained  a thrombus  and  nematode  larvae.  The 
lymph  nodes  were  slightly  enlarged  and  rich  in  blood.  The  urinary  bladder  was 
filled  with  dark  yellow  urine,  the  blood  vessels  of  the  mucosa  were  injected.  The 
uterine  mucosa  was  dark  red  in  colour  and  fairly  thickened.  The  brain  showed  no 
abnormalities.  The  marrow  of  the  femur  and  of  the  humerus  was  gelatinous. 

Pathological  Anatomical  Diagnosis. — Icterus.  Atrophy  of  the  adipose  tissue. 

Brown  atrophy  of  the  heart;  hydropericardium:  petechiae  and  ecchymoses  of 
epicardium  and  left  endocardium.  Oedema  and  hyperaemia  of  the  lungs.  Dilatation 
of  the  stomach.  Atrophy  of  spleen.  Cirrhosis  and  atrophy  of  liver.  Oedema  of 
mucosa  of  the  colon.  Cloudy  swelling  of  the  kidney.  Parasitic  aneurism  of  anterior 
mesenteric  artery.  Hyperaemia  of  the  urinary  bladder.  Parasites  in  intestines. 

Microscopical  Examination. — Liver  : The  walls  of  the  central  veins  were  thicken- 
ed and  more  so  than  the  interlobular  septa,  which  were  also  thickened  and  hyaline  in 
parts.  From  the  centre  fibrous  strands  radiated  between  the  liver  cells  and  in  parts 
linked  up  with  similar  strands  from  the  interlobular  septa.  There  was  an  extreme  stasis 
in  the  central  veins,  the  adjoining  capillaries  were  fully  engorged  and  in  parts  con- 
fluent, so  that  the  centre  was  occupied  by  blood  lagoons.  'These  ran  through  the 
centre  of  the  lobule  and  linked  up  with  similar  ones  adjoining  them,  forming  the  so- 
called  “blood-roads.”  The  connective  tissue  of  the  central  portion  in  particular  was 
rich  in  pigment,  the  granules  being  of  a green-yellowish  colour  (bile),  similar  pigment 
was  also  in  the  septa  but  to  a lesser  extent.  In  some  places  the  fibrous  tissue  occupied 
a large  portion  of  the  lobules  and  here  a light  brown  pigment  was  much  in  evidence. 
Pigment  was  also  present  in  the  liver  cells,  and  these  individually  or  in  small  groups 
were  surrounded  by  fibrillar  bundles.  The  impression  was  obtained  that  these  cells 
were  completely  detached.  The  liver  cells  were  generally  small  and  contained  small 
nuclei,  they  also  stained  lighter  in  colour.  Between  them  was  occasionally  a larger 
cell  with  a larger  nucleus,  sometimes  there  were  patches  of  these  larger  cells.  In 
parts  there  was  also  an  increase  of  small  bileducts,  which  sometimes  contained  bile. 
No  fat  was  present. 

Pathological  Anatomical  Diagnosis. — Icterus  and  pigmentation.  Stasis  and  extra- 
vasation of  blood.  Hypertrophy  of  the  walls  of  the  central  veins  and  inter  and 
intralobular  formation  of  fibrous  (cicatricial)  tissue,  and  regeneration  of  bileducts. 
Atrophy  of  liver  cells.  Hypertrophy  and  hyperplasia  of  liver  cells. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — This  horse  had  been  sixty-eight  days  under  observation  and  during 
this  period  developed  a fairly  severe  Dunziekte.  The  disease  was  probably  the  cause 
of  the  abortion.  The  microscopical  examination  showed  the  presence  of  recent  and 
old  lesions.  The  former  were  presented  by  stasis  and  haemorrhage  and  regeneratory 
bileducts,  the  latter  by  cicatricial  tissue. 

9.  Horse  9958,  an  aged  chestnut  gelding  obtained  on  the  9th  December,  1915, 
from  the  Defence  Force. 

Anamnesis. — On  December  14th  it  passed  the  mallein  test  and  on  December  18th 
was  submitted  to  the  horse-sickness  inoculation ; It  passed  a rather  mild  reaction  in  a 
somewhat  irregular  manner.  During  this  period  the  pulse  rate  was  40,  with  the  ex- 
ception of  one  day  when  it  was  52.  The  horse  was  subsequently  hyperimmunised  on 
23rd  January,  1916.  Five  days  later  it  showed  a high  temperature  ; a pulse  rate  of  72 
for  two  days ; and  an  orange  discolouration  of  the  mucous  membranes  of  the  eyes. 
Nuttalliosis  was  suspected.  The  microscopical  examination  of  the  blood  was  negative. 
The  horse  was  hyperimmunised  for  the  second  time  on  the  12th  and  13th  February. 
1916.  Subsequently  it  showed  some  temperature  exacerbations,  rising  on  one 
day  and  descending  the  next.  It  was  bled  for  serum  in  the  usual  manner.  On  the 
evening  of  the  8th  August  it  was  noticed  to  be  ill,  with  symptoms  of  colic,  profuse 
sweating  and  kicking  at  the  abdomen.  It  was  found  dead  the  following  morning. 

Autopsy. — The  condition  was  poor.  Rigor  mortis  had  passed  off.  The  blood  was 
dark  red  in  colour.  The  fat  was  fairly  well  developed.  The  submandibular  and 
retropharyngeal  lymph  nodes  were  rich  in  blood,  as  were  also  the  caudal  cervicals. 
The  thyroids  showed  no  changes.  Tongue,  oesophagus  and  pharynx  showed  nothing  un- 
usual. The  mucosa  of  the  larynx  was  reddish  in  colour,  that  of  the  trachea  was 
somewhat  greenish.  The  left  lung  was  inflated.  On  section  the  presence  of  blood 
was  noticeable.  The  bronchi  showed  traces  of  foam.  The  intima  of  the  pulmonary 
vessels  and  of  the  aorta  was  smooth.  The  pericardium  contained  25  c.c.  of  red 


141 


stained  liquid.  ’Lhe  epicardium  was  very  pale,  some  petechiae  were  present  on  its 
surface.  On  the  left  endocardium  petechiae  were  at  the  base  of  the  wall;  one  atrio- 
ventricular valve  showed  a haemorrhage,  of  the  size  of  a sixpence.  The  myocardium 
was  pale  brown  and  soft.  The  surface  of  the  liver  was  uneven  and  the  consistency 
firm.  I he  liver  seen  through  the  capsule  had  a.  peculiar  appearance.  The  colour 
was  yellowish  on  a grey  background,  resembling  a mosaic  due  to  the  presence  of  dark 
reddish,  brownish  reddish,  or  golden-yellow  patches.  Distinct  intersecting  lines  of 
yellowish  grey  were  noted.  The  darker  patches  were  rather  irregular  in  outline,  the 
intersecting  lines  formed  a network  between  them.  On  section  an  identical  picture 
was  noted,  the  same  mottled  appearance  being  present.  Small  areas  similar  to  the 
above  were  mapped  out  bv  an  imperfect  network  of  greyish  colour,  apparently  the 
thickened  interlobular  septa.  It  somewhat  resembled  granite.  The  pancreas  showed 
no  changes.  Spleen  : 53  x 22  c.m.  The  pulp  was  dark  red  and  moist;  the  trabeculae 
were  distinct  ; the  follicles  were  not  enlarged.  The  suprarenal  glands  showed  no 
changes.  The  kidneys  were  partly  decomposed.  'I  he  capsule  was  easily  detached,  the 
cortex  was  opaque  red  brown,  the  consistence  was  somewhat  soft.  A hypostatic  conges- 
tion was  present  in  the  right  kidney.  The  mucosa  of  the  stomach  showed  no  changes. 
The  small  intestines  were  marked  by  reddened  patches  distributed  throughout  the  whole 
length.  The  caecum  and  colon  were  slate  coloured  and  there  were  also  red  patches 
present,  as  well  as  in  the  rectum.  The  mesenteric  lymph  nodes  showed  no  changes. 
The  mucosa,  of  the  bladder  was  slightly  injected.  The  brain  and  its  envelopes  showed 
no  changes.  The  bone  marrow  of  the  femur  was  fatty  ; its  proximal  cancellated  sub- 
stance was  red.  In  the  humerus  the  marrow  was  pure  fat  throughout. 

Pathological  Anntomical  Diagnosis, — Icterus.  Subepicardial  and  endocardial 
haemorrhages.  Slight  oedema  and  stasis  pulmonum.  Patchy  hyperaemia  of  the  in- 
testines. Cirrhosis  of  the  liver. 

Microscopical  Examination: — 'The  liver  picture  was  distorted  by  the  presence  of 
fibrous  tissue  in  and  between  the  lobules.  The  central  veins  were  thickened  and 
formed  strands  of  fibrous  tissue.  Radiating  between  the  liver  rows  from  the  centre 
were  fibrillar  bundles.  The  septa  were  thickened  and  branched  and  entered  the 
lobules,  breaking  them  up  into  smaller  portions  and  reducing  cells  and  distorting  them. 
There  seemed  to  be  an  increase  of  bileducts,  which  stood  out  very  prominently.  In 
some  parts  the  septa  showed  a scattered  round  celled  infiltration.  In  some  of  the 
lobules  there  was  stasis,  the  capillaries  being  widely  distended  and  confluent.  There 
■were  blood  extravasations  more  frequently  in  the  peripheral  than  in  the  central  por- 
tions of  the  lobule.  There  was  also  pigment  present  in  the  connective  tissue  and  in 
the  liver  cells  or  in  clusters  of  liver  cells  isolated  by  the  fibrous  bands.  There  were 
dusters  of  vacuolated  cells,  the  vacuoles  being  large,  and  filling  individual  liver  cells 
almost  completely.  The  clusters  were  irregularly  distributed. 

Pathological  Anatomical  Diagnosis. — Stasis  and  extravasation  of  blood.  Fatty 
degeneration  and  atrophy  of  liver  cells.  Hypertrophy  of  the  walls  of  the  central 
veins.  Inter  and  intralobular  hyperplasia  of  fibrous  tissue  (formation  of  cicatricial 
tissue).  Regeneration  of  bileducts. 

E pi  crisis. — This  horse  was  two  hundred  and  forty  days  under  observation  with- 
out showing  at  any  time  symptoms  that  caused  suspicion  of  Dunziekte.  It  suddenly 
developed  an  attack  of  colic  and  died,  and  on  post-mortem  examination  there  were 
lesions  of  a catarrhal  enteritis  which  may  have  been  responsible  for  the  colic.  The 
liver  was  found  to  be  cirrhotic.  On  microscopical  section  the  lesions  of  Dunziekte  of 
a mixed  type  both  recent  and  far  advanced  were  present.  This  case  illustrates  the 
possibility  that  far  advanced  lesions  may  be  present  in  a horse  and  that  yet  no 
symptoms  may  be  shown  during  life. 

10.  Horse  9660  an  aged  chestnut  gelding  received  from  the  Defence  Force  on  the 
28th  August,  1915. 

Anamnesis. — It  was  submitted  to  the  mallein  test  on  2nd  September  and  passed 
as  healthy.  From  24th  January  to  23rd  April  this  horse  was  submitted  to  a three 
days’  dipping  in  a dip  of  “three  days’”  strength  of  Sodium  arsenite,  i.e.,  1 lb., 
together  with  5 lbs.  aloes  per  100  gallons  water  with  a layer  of  linseed  and  paraffin 
oils  on  the  surface.  On  2nd  May  it  was  passed  into  the  horse-sickness  immunisation 
experiment.  It  passed  through  the  immunisation  without  showing  any  reaction.  The 
horse  was  returned  to  the  Defence  Force  on  21st  July.  1916.  It  was  reported  on  4th 
September  to  show  symptoms  of  staggers  and  on  our ' request  was  returned  to  the 
Laboratory.  It  died  on  5th  September. 

Autopsy . — The  condition  was  poor  and  wasted.  R Tor  mortis  had  not  set  in. 
The  integument  showed  bruises  on  the  hips  and  under  the  chin.  The  lower  portion 
of  the  head  was  greatly  swollen  ; the  lips  were  much  thickened.  The  buccal  mucous 
membrane  showed  wounds.  The  flesh  was  slightly  pale:  the  subcutaneous  tissue  was 
slightly  yellowish.  The  pleural  cavities  were  normal.  The  diaphragm  convexity  was 
forwards.  The  serosa,  of  the  peritoneal  cavity  had  a yellowish  tinge.  The  submandi- 
bular. retropharyngeal,  bronchial,  mediastinal,  and  lower  cervical  lymph  nodes  wore 
■enlarged  and  rich  in  blood.  The  thyroids  were  pale.  In  the  tongue  were  a few 
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wounds.  The  mucosa  of  pharynx  and  oesophagus  was  somewhat  pale,  and  also  that 
of  the  larynx.  The  cervical  trachea  contained  putrid  mucus  and  the  mucosa  showed 
patchy  reddening  and  injection.  The  right  lung  was  shrunken,  the  anterior  and 
posterior  lobes  and  portions  of  the  main  lobe  showed  patches  of  hepatisation  which  con- 
tained stinking  abscesses,  and  pus  was  present  in  the  bronchi ; the  rest  of  the  lungs 
contained  a fair  amount  of  blood.  The  left  lung  showed  no  abnormalities.  The 
pericardial  pleura  was  yellow  and  a covering  of  fibrinous  exudate  was  present  under 
which  there  were  extravasations  ; 200  c.c  of  yellow  turbid  liquid  were  present  in  the 
sac.  Fluid  blood  was  found  in  both  ventricles  of  the  heart.  The  epicardium  was 
slightly  pale  and  petechiae  were  seen  along  the  coronary  grooves.  The  fat  at  the  base 
was  gelatinous.  Both  endoeardiums  were  pale,  the  valves  were  normal.  The 
myocardium  was  also  pale  and  somewhat  soft.  Fibrous  thickenings  and  fibrous  fila- 
ments were  present  on  the  diaphragmatic  surface  of  the  liver,  the  visceral  surface  was 
smooth.  The  liver  had  a mottled  appearance,  and  a greenish  and  granular  surface  ; 
some  parts  were  raised  ; the  consistence  was  firm  and  the  organ  when  cut  was  resistant 
to  the  knife.  On  section  the  parenchyma  was  yellowish.  The  pancreas  showed  no 

abnormalities.  Spleen  : 48  x 22  c.m.  Fibrous  filaments  were  present  on  the  cap- 

sule; on  section  the  pulp  was  dark  red  the  trabeculae  were  distinct,  consistence 
showed  no  changes.  The  suprarenal  glands  showed  nothing  abnormal.  The  fibrous 
capsule  of  the  kidneys  was  easily  detached.  The  right  kidney  showed  no  changes.  The 
left  kidney  was  somewhat  enlarged,  and  on  section  hyperaemic,  especially  the  inter- 
mediary zone.  White  streaks  were  found  in  the  cortex.  Stomach  : a marked  diffuse 
injection  of  the  mucosa  of  the  fundus  and  of  the  pylorus  was  noted  ; gastrophilus  larvae 
were  in  the  oesophageal  portion.  The  mucosa  of  the  small  intestines  showed  a slight 
diffuse  reddening  throughout  and  was  also  slightly  swollen.  The  mucosa  of  the  large 
intestines  was  swollen  and  diffusely  reddened.  The  rectum  appeared  normal.  The 
abdominal  aorta  showed  nothing  unusual.  In  the  anterior  mesenteric  artery  was  a 
thrombus.  The  mesenteric  lymph  nodes  showed  no  changes.  The-  bladder  contained 
clear  yellow  urine.  The  sexual  organs  showed  nothing  unusual.  The  brain  was  of  usual 
colour  and  firm  consistence. 

Pathological  Anatomical  Diagnosis. — Trauma  of  the  integument  and  buccal 
mucosa.  Atrophy  of  the  adipose  tissue.  Icterus.  Petechiae  of  the  epicardium. 
Hydropericardium.  Pericarditis  and  Pleuritis  fibrinosa.  Gangrenous  pneumonia. 
Hyperaemia  of  the  mucosa  of  the  stomach  and  of  the  intestines.  Hyperaemia  of 
right  kidney.  Cirrhosis  and  atrophy  of  the  liver.  Thrombosis  of  the  mesenteric 
artery. 

Microscopical  Examination. — 'The  sublobular  and  central  veins  were  the  seat  of 
increased  fibrous  tissue,  the  walls  of  the  vessels  when  cut  tangentially  appeared 
as*  broad  bands  from  which  were  sent  off  at  certain  places  thin  fibrous  stands  radiat- 
ing between  the  liver  cell  rows.  The  thickened  walls  were  hyaline,  and  round 

cellular  collections  were  present  in  places.  In  some  parts  the  lumens  of 

these  vessels  as  well  as  those  of  the  radiating  capillaries  showed  engorgement  with 
blood.  There  were  also  indications  of  blood  collections  between  two  adjoining 
lobules.  Granular  pigment  was  present  in  the  walls  and  the  adjoining  tissue  of 
the  central  veins.  The  portal  veins  were  engorged  and  there  was  a little  increase 
of  connective  tissue  in  the  interlobular  septa.  A slight  fatty  degeneration  seemed 
to  be  present  along  the  central  veins  some  of  the  cells  being  vacuolated.  The 
septa  also  contained  pigment  and  in  some  places  an  unusual  number  of  cross  sections 
of  bileducts  was  seen,  pointing  to  an  increased  formation  of  bileducts.  Occasionally 
round  cells  were  fairly  numerous.  Under  the  capsule  was  a fair  amount 

of  connective  tissue,  replacing  the  liver  cells  of  the  lobules.  In  some  places  the 
formation  of  blood  lagoons  within  the  capillaries  was  also  noted.  In  some 

parts  there  were  patches  of  liver  cells  filled  with  pigment  of  a greenish  colour, 
the  cells  appearing  as  if  dusted  with  it.,  The  radiating  picture  of  the  liver  cell 
rows  was  no  longer  recognisable  and  thus  the  lobule  had  a markedly  distorted 
appearance. 

Pathological  Anatomical  Diagnosis. — Hypertrophy  of  the  sublobular  and  central 
veins.  Pigmentation.  Interlobular  and  intralobular  formation  of  connective  tissue. 
Regeneration  of  bileducts.  Fatty  degeneration.  Atrophy  of  liver  cells. 

Epicrisis. — This  horse  had  been  under  observation  and  in  experiments  for  a 
period  of  three  hundred  and  sixteen  days  in  Onderstepoort  and  after  an  absence 
of  45  days  was  returned  suffering  from  a form  of  staggers  of  which  it  died  the 
day  after  arrival.  The  microscopical  examination  revealed  the  presence  of  both 
recent  and  advanced  lesions  of  cyanotic  induration  as  well  as  those  of  an 
inflammatory  character.  The  case  represents  one  of  Dunziekte  of  a.  mixed  type. 

11.  Horse,  9705  an  aged  brown  gelding  obtained  from  the  Defence  Force  on  the 
28th  August.  1915. 

Anamnesis. — On  the  2nd  September  it  was  malleined  with  negative 
results.  On  4th  January,  1916,  it  was  submitted  to  a horse-sickness 

experiment.  There  was  a reaction  commencing  from  the  fourth  lasting 
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to  the  twenty-second  day.  On  2nd  February  the  horse  was  hyper- 
innnunised.  On  account  of  its  very  poor  condition,  the  horse  was  kept 

for  some  time  in  a separate  paddock  and  specially  cared  for.  During  the  night 
of  the  18th  September  it  broke  through  the  wire  fence  separating  this  paddock 
from  an  adjoining  one  and  stuck  fast.  The  skin  was  torn  in  several  places,  and 

wounds  were  also  noticed  on  the  head.  The  horse  was  killed  on  the  morning  of 

the  19th  September,  1916. 

Autopsy. — The  condition  was  poor.  Rigor  mortis  was  present.  Fresh  wounds 
were  visible  on  the  left  orbital  process,  and  lacerated  wounds  in  the  region 

of  the  neck,  left  shoulder  and  on  both  elbows.  Some  blood  stained  liquid  and 

froth  was  noticed  on  the  nostrils.  Under  the  skin  of  the  ventral  border  of  the 
neck  was  some  yellowish  gelatinous  infiltration.  The  subcutaneous  tissue  of  the 
body  was  yellow.  The  muscular  fatty  tissue  of  tongue  was  pale  yellowish.  The 
oesophagus  showed  no  changes.  The  mucosa  of  the  trachea  and  also  that  of  the  pharynx 
was  pale.  The  mucosa  of  the  larynx  showed  some  small  ecchymoses.  The  convexity  o,f 
the  diaphragm  was  forwards.  Its  peritoneal  surface  showed  fibrous  filaments.  The 
mediastinal  and  bronchial  lymph  nodes  were  slightly  enlarged  and  moist.  The 
thoracic  trachea,  contained  blood-stained  froth.  The  left  lung  was  partly  shrunken. 
The  pleura  showed  a few  short  fibrous  filaments.  The  parenchyma  was  moist 
and  fairly  rich  in  blood.  The  bronchi  contained  some  blood  stained  froth.  The 

right  lung  was  also  partly  shrunken  and  contained  several  scattered  nodules, 
superficially  and  deeply  placed,  and  these  showed  distinctly  an  outer  hyperaemic 
zone  encircling  a thin  fibrous  capsule  within  which  was  present  some  yellowish 
granular  substance.  The  intima  of  the  thoracic  aorta  was  smooth.  In  the  peri- 
cardium 20  c.c.  straw  coloured  liquid  were  present.  Both  ventricles  of  the 
heart  contained  some  uncoagulated  blood.  The  epicardium  was  somewhat  pale 
and  a few  petechiae  were  present  along  the  sulci.  The  right  endocardium  showed 
some  ecchymoses.  The  myocardium  was  pale  and  opaque.  The  consistence  of 

the  liver  was  tough.  The  capsule  presented  numerous  fibrous  filaments.  The  pancreas 
showed  no  changes.  In  the  capsule  of  the  spleen  were  numerous  small  petechiae. 
The  trabeculae  were  distinct.  The  suprarenal  glands  showed  no  changes. 
The  capsule  of  the  left  kidney  showed  a few  adhesions  to  the  substance  of  the 

organ.  On  section  all  the  zones  were  pale  and  rather  yellowish.  The  consistence 

was  firm.  The  capsule  of  the  right  kidney  was  easily  detached.  Section  of 

the  organ  showed  a picture  similar  to  the  left  one.  • Stomach  : The  mucosa 

of  the  fundus  showed  a few  red  and  injected  patches;  in  the  oesophageal 
portion  were  numerous  gastrophilus  larvae.  The  mucosa  of  the  small  in- 
testines was  pale,  but  there  were  patches  markedly  reddened  and  injected. 

The  mucosa  of  the  caecum  was  pale,  as  was  also  that  of  the  colon  and 

rectum,  with  irregular  well  marked  red  patches  present.  In  the  anterior  mesenteric 
artery  was  a very  large  aneurism  containing  nematode  larvae.  The  vessels  of  the 
pia  mater  were  slightly  injected.  The  substance  of  the  brain  was  moist.  The 
bone  marrow  of  the  femur  and  humerus  was  gelatinous  with  some  red  foci  present. 
A blood  coagulum  and  laceration  of  tissue  was  noted  in  the  brain  (bullet  wound). 

Pathological  Anatomical  Diagnosis. — Trauma  of  integument.  Anaemia. 

Atrophy  of  adipose  tissue.  Oedema  of  subcutaneous  tissue  on  neck.  Icterus. 

Oedema,  hyperaemia  and  helminthinasis-nodularis  of  the  lungs.  Pleuritis  fibrosa. 

Petechiae  of  the  epicardium  and  endocardium.  Cirrhosis  of  the  liver.  Hyperaemia 
of  the  intestinal  tracts  in  parts.  Parasitic  aneurism  in  cranial  mesenteric  artery. 

Microscopical  Examination  of  the  liver. — The  normal  liver  picture  was  absent. 
The  connective  tissue  of  the  lobules,  in  particular  of  the  periphery,  but  also  that  of 
the  centre  was  enormously  increased.  Between  the  two  were  branches  separating 
the  lobules  into  different  portions,  and  so  forming  small  islands  of  liver  cells.  In 

some  islands  the  fibrous  tissue  strands  extended  between  the  individual  liver  cells 

separating . and  isolating  them.  In  other  parts  the  fibrous  tissue  occupied  a whole 
portion  of  the  lobule  leaving  no  trace  of  liver  cells.  There  was  also  some  pigment 
present  in  the  isolated  liver  cells  and  in  the  fibrous  strands.  In  some  of  the 
islands  all  the  liver  cells  were  packed  with  it.  The  fibrous  tissue  was  generally 
poor  in  nuclei,  in  some  portions,  however,  there  were  round  cell  collections.  There 
was  no  fat  present. 

Pathological  Anatomical  Diagnosis. — Fibrous  (cicatricial)  hyperplasia  ot  the 
liver,  atrophy  of  liver  cells,  pigmentation,  and  emigration  of  round  cells. 

Epicrisis. — The  horse  was  three  hundred  and  eighty-six  days  under  observation 
in  Onderstepoort  and  did  not  show  any  symptoms  of  Dunziekte.  It  apparently 
however  had  an  acute  fit  of  staggers  judged  from  the  fact  of  its  breaking  through 
the  fence.  The  autopsy  showed  the  existence  of  a far  advanced  cirrhosis  that  in 
all  respects  resembled  that  of  Dunziekte  in  its  final  stages.  The  interesting  fact 
in  connection  with  this  case  was  the  absence  of  symptoms  affecting  the  psyche  of 
the  horse.  The  only  symptom  apparent  was  the  poor  condition. 


144 


12.  Horse.  10333  an  aged  man  gelding  arrived  at  Onderstepoort  on  the  15tli 
May,  1916  from  Kokstad,  having  been  noticed  to  show  the  first  symptoms  of  Fun- 
ziekte.  17th  May,  1916. 

Status  presens.  — The  condition  was  moderately  fair,  on  near  front 
knee  was  a cicatrix.  At  rest  the  legs  were  frequently  placed  in  an 
abnormal  position  under  the  body.  Cicatrices  were  noticed  on  the  orbital  ridges. 
When  walking,  the  animal  showed  a normal  gait.  In  May  on  four  succeeding 
days,  namely  24th,  25th,  26th,  and  27th,  evening  exacerbations  of  the  temperature 
above  101UF  were  registered.  In  June  similar  exacerbations  were  noticed  on  two  occa- 
sions. On  27th  May,  1916.  the  forehead  and  near  eyelid  were  covered  with  whitewash, 
the  animal  having  been  brushing  against  the  wall.  An  unnatural  position  of  the 
hind  limbs  was  noticed  at  times.  8th  June,  1916  : A large  abrasion  about  the 

size  of  a two  shilling  piece  and  due  to  rubbing  against  the  wall,  was  found  on  the 
orbital  process.  Slight  swaying  and  dragging  of  the  hind  limbs  when  walking 
were  noted.  Crossing  of  the  hind  limbs  occasionally  occurred.  When  tied  lip  to> 
the  railing  in  the  yard  the  animal  was  seen  to  push  forwards  over  the  bar.  the 
front  limbs  were  then  placed  backwards  under  the  body.  A falling  off  in  con- 
dition became  apparent.  16th  June,  1916  : The  slight  swaying  when  walking  and 
the  dragging  of  the  hoofs  was  still  present.  16th  July,  1916  : The  animal  showed 
small  hairless  patches  on  the  skin  above  the  eyes.  It  was  somewhat  dull  and  was 
observed  to  lie  down  frequently  m the  sternal  position,  it  was  also  frequently  seen 
to  stand  with  head  and  neck  over  the  half  door  of  the  box,  pushing  slightly  for- 
wards. 20th  July,  1916:  A slightly  swaying  gait  was  still  noticed,  the  hind  limbs 
were  not  lifted  properly,  and  when  walking  the  hoofs  were  dragged  over  the  ground. 
20th  August,  1916  : A gradual  loss  of  condition  had  become  apparent.  When  trotting 
the  horse  stumbled  frequently.  31st  August,  1916  : The  horse  was  dragging 
the  hind  limbs  and  scraped  the  feet  along  the  ground.  'The  skin  had  become 
hidebound.  5th  September,  1916  : Dragging  of  the  legs  and  a clumsy  walk  were 
still  present.  The  eyeballs  were  somewhat  protruding,  the  reflexes  were  normal. 
12th  September.  1916  : The  horse  was  noticed  to  cough.  23rd  September,  1916  : A 
copious  discharge  from  both  nostrils  was  present.  26th  September,  1916  : The 
symptoms  of  contagious  catarrh  were  pronounced.  28th  September,  1916  : A 

slight  swelling  was  seen  in  the  mesogastric  region,  on  sheath  and  legs.  8th  October, 
1916  : The  discharge  from  the  nose  was  less  marked.  Swelling  of  sheath  and  meso- 
gastric region  was  still  present.  The  abdomen  was  slightly  tucked  up.  The  horse 
seemed  to  have  lost  control  of  its  hindlegs.  11th  October,  1916  : When  taken  out  the 
horse  was  standing  with  hind  legs  placed  forwards  under  the  body.  7th  November. 
1916  : Tt  was  markedly  weak  behind.  In  walking  the  front  limbs  were  moved 

and  placed  in  a position  of  marked  abduction.  17th  November,  1916  : The 

horse  was  found  in  the  morning  on  the  floor  in  sternal  position,  with  one  foreleg 
stretched  out  forwards  and  the  other  flexed  at  the  knee.  The  neck  was  bent  in  a sharp 
curve,  the  mouth  resting  sometimes  on  the  stretched  out  foreleg  and  sometimes 
on  the  floor.  The  respiration  was  hurried,  and  the  nostrils  were  distended.  The 
eyes  were  dull,  and  half  closed,  the  cornea  was  sensitive.  Flies  were  settling 
.on  the  animal.  At  10  a m.  the  horse  was  lving  stretched  out  on  its  side.  At 

times  for  a short  period  it  assumed  a sternal  position.  It  was  unconscious,  and' 
fairly  cold  to  the  touch.  A patchy  perspiration  most  pronounced  in  the  flanks 
was  noticed.  The  horse  died  the  same  morning. 

Autopsy. — The  post-mortem  was  made  about  one  and  a half  hours  after  death.  The 
condition  was  somewhat  poor.  The  abdomen  was  slightly  distended.  Rigor 
mortis  was  not  present.  The  integument  showed  abrasions  on  the  orbital  pro- 

cesses, in  the  temporal  region,  and  on  the  crista  faciei.  The  mucous  membranes  of 
the  mouth  were  slightly  bluish.  The  pupillae  were  wide  open.  A discharge 
from  the  nostrils  was  present.  The  anus  was  slightly  open.  Red  coloured  urine 
was  noted  to  trickle  from  the  urethra.  Tire  blood  which  escaped  from  the  axillary 
vein  was  not  coagulated  and  fairly  dark.  The  flesh  was  dark  in  colour.  But 
little  fat  was  present  in  the  subcutaneous  tissue.  Submaxillary  and  parotid  glands 
showed  no  changes.  The  submandibular  lymph  nodes  appeared  somewhat  small, 
likewise  the  retro-pharyngeals  and  subparotids.  The  thyroids  showed  no  changes. 
The  tongue  was  intact,  a fair  amount  of  fat  was  in  the  muscles.  A few  pieces  of 
grass  were  sticking  in  the  follicles  of  the  tongue.  In  the  oesophagus  were  some 
remnants  of  ingesta.  The  larynx  contained  a little  mucus ; the  mucosa  was 
smooth  and  pale;  the  trachea  likewise.  The  peritoneal  cavity  contained  no  liquid. 
Parietal  and  visceral  serosa  were  smooth  and  glistening.  The  situs  viscerum 
showed  no  changes.  The  diaphragm  was  convexly  forwards.  Some  fibrous  filaments 
were  noted  on  the  peritoneal  surface.  The  left  pleural  cavity  contained  a few  c.cs  of 
clear  liquid,  the  costal  pleura  was  smooth  and  glistening  Both  lungs  were 
shrunken,  the  left  less  than  the  right.  The  pleura  of  the  left  lung  showed  bluish, 
reddish,  and  yellowish  patches.  Some  fibrous  filaments  were  present  on  it.  The 
left  apical  lobe  appeared  partly  consolidated  and  caverns  could  be  felt  within.  On 


cutting  into  this  portion,  the  lobe  was  found  to  practically  consist  of  a number 
of  large  caverns  with  thick  walls  and  containing  purulent  mucus.  In  the  middle 
portion  of  the  main  lobe  was  a focus  resistant  to  the  touch.  On  sectioning  it 
a.  number  of  well  marked  haemorrhages  which  were  irregular  in  shape  were  present. 

'l  he  bronchi  contained  mucus  In  the  artery  was  a small  thrombus.  The  anterior 
lobe  of  the  right  lung  was  emphysematous.  The  parietal  serosa  of  the  pericardium 
was  smooth  and  glistening.  Under  the  pleura  pericardii  were  traces  of  fat.  A 
reddish  brown  clear  liquid  (120.  c.cs)  was  in  the  pericardium.  The  mediastinal 

and  bronchial  lymph  nodes  were  swollen,  grey-red  and  watery.  A fair  amount 
of  fat  was  present  at  the  base  of  the  heart.  The  epicardium  was  somewhat  pale. 
The  myocardium  was  slightly  opaque.  The  right  ventricle  of  the  heart  was  not 
contracted,  a small  clot  was  present  in  it.  The  ostium  atrio-ventriculare  was  open 
for  four  fingers.  The  septum  and  the  parietal  endocardium  showed  numerous 
eechymoses.  The  semilunar  and  atrio-ventricular  valves  showed  no  changes.  The  left 
endocardium  showed  suggilations  in  the  museuli  papillares  and  in  the  septum.  On 
the  septum  was  a small  fibrin  deposit  1 cm.  long  and  1 m.m.  thick.  The  intima 
of  the  coronary  arteries  was  smooth.  The  liver  capsule  of  the  visceral  side  was 
smooth  and  glistening.  That  of  the  diaphragmatic  side  showed  a few'  fibrous 
filaments,  and  white  oblong  patches  of  the  size  of  half-a-crown.  The  left  lobe 
and  the  lobus  quadratus  appeared  somewhat  small.  The  colour  was  pale  brown- 
yellowish.  The  lymphatics  on  the  visceral  capsule  showed  up  well,  some  of 
the  veins  were  also  injected.  The  colour  on  section  was  light  yellowish-brown. 
Very  little  blood  was  present.  A yellow-brown  network  could  be  recognised 

on  the  cut  surface.  The  lobulation  was  not  distinct,  but  a fine  granular  appearance 
was  noticeable.  The  liver  was  hard  and  difficult  to  break.  The  pancreas  was  some- 
what browner  than  usual.  The  splenic  lymph  nodes  showed  no  changes.  A thrombus 

was  present  in  the  splenic  vein.  Spleen  : 48  x 21  c.m.  The  capsule  was  shrivelled 

in  parts  and  also  somewhat  thickened;  the  trabeculae  were  distinct;  the  pulp  on 
section  was  smooth ; the  follicles  were  not  visible.  The  cortex  of  the  suprarenal 
glands  appeared  yellowish.  Both  kidneys  contained  a little  fat  in  the  adipose 
capsule.  The  fibrous  capsules  were  fairly  easily  detached.  On  section  the  left 
kidney  showed  injection  of  the  intermediary  zone  ; the  glomeruli  were  fairly  distinct. 
The  right  kidney  showed  similar  conditions.  The  cortex  was  somewhat  pale.  On 
the  surface  of  both  kidneys  a cicatrix  in  the  cortex  was  seen.  The  stomach 

was  distended  with  gas  and  food.  Large  clusters  of  gastrophilus  larvae  were 
present  in  the  oesophageal  portion.  The  mucosa  of  the  fundus  and  pylorus  showed  a 
slight  mucous  deposit.  In  the.  duodenum  there  were  also  gastrophilus  larvae,  its 
mucosa  was  a little  folded.  The  mucosa  of  jejunum  and  ileum  was  swollen,  almost 
gelatinous,  and  about  ^ c.m.  thick,  practically  throughout  the  whole  length  of  the 
small  intestines.  The  mucosa-  of  caecum  and  colon  showed  no  changes.  Numerous 
sclerostomes  were  present.  The  rectum  was  filled  with  faeces ; its  mucosa-  showed 
no  changes.  The  mesenteric  lymph  nodes  showed  no  chanties.  The  intima  of  the 
abdominal  aorta  was  smooth.  The  mesenteric  veins  were  filled  with  blood.  In  the 
anterior  mesenteric  artery  was  an  aneurism  with  nematode  larvae  and  a thrombus  in  the 
ileo-caeco-colica  trunk.  The  urinary  bladder  was  half  filled  with  a muddy  red  stained 
fairly  thick  urine.  The  mucosa  showed  no  changes.  The  urine  contained  red  corpuscles 
and  oxyhaemoglobin.  The  prepuce  contained  a great  quantitv  of  dry  secretion.  The 
penis  and  the  urethra  showed  no  changes.  The  vena  Dudenda  externa  on  both  sides 
contained  white  thrombi.  The  brain  appeared  unusually  moist;  the  consistence  and 
colour  showed  no  changes.  Neither  of  the  ventricles  showed  any  changes.  Under  the 
peritoneum  of  the  pelvis  was  a suffusion  extending  under  the  serosa,  of  the  rectum, 
into  the  ligamentum  vesicale,  the  plica  vasculosa  and  urethra.  'The  musculus 
obturatorius  interims,  and  the  glutaeus  profundus  appeared  unusually  moist  The 
intermuscular  septa  showed  a gelatinous  infiltration.  The  dianhvsis  of  the  femur 
contained  fat.  Bed  marrow  was  present  in  the  cancellated  substance  of  the 
proximal  portion.  In  the  humerus  were  similar  conditions. 

Pathological  Anatomical  Diagnosis. — Trauma  of  the  integument.  Atrophy 
of  the  adipose  tissue.  Slight  hydropericardium.  Cloudy  degeneration  of  myocardium 
Eechymoses  on  endocardiums.  Icterus.  Perihepatitis  fibrosa.  Cirrhosis  of  the  liver, 
atrophy  and  hyperplasia.  Haemorrhagic  infarcts  in  the  lungs.  Thrombosis  of  the 
pulmonary  artery.  Pleuritis  fibrosa.  Emphysema  of  lungs.  Subperitoneal  haemorr 
hages.  Haemorrhages  in  the  urethra.  Thrombosis  of  the  splenic  veins.  Atrophy  of  the 
spleen.  Cicatrix  in  the  kidneys.  Aneurism  in  the  anterior  mesenteric  artery. 
Gastro  enteritis  eatarrhalis  and  oedema  of  the  intestines.  Oedematous  infiltration 
of  the  musculus  obturatorius  and  m.  glutaeus  profundus.  Weights  : body  weight  : 
254.25.  kg.  Right  lung  : 2.9  kg.  Left  lung  5 kg.  Heart  2.9  kg.  Liver  3.75  kg. 
Spleen  1.35  kg.  Kidneys,  left  : .9  kg.  ; right  .95  kg.  Liver  : body  weight  = 1 : 67.8 

Microscopical  Examination  of  the  liver. — The  normal  picture  of  the  liver  lobule 
tion  was  absent  owing  to  the  presence  of  a rich  development  of  fibrous  tissue,  which 
surrounded  and  intersected  the  lobules.  These  in  some  places  had  a remarkable 
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appearance.  The  centre  was  occupied  by  strands  of  fibrous  tissue  running 
alongside  the  central  veins.  The  fibrous  tissue  was  very  conspicuous  and 
m places  present  in  great  abundance.  It  dissected  the  lobule  into 
smaller  parts.  In  places  it  radiated  into  the  periphery  and  separated  the  liver 
cell  rows,  which  were  thrown  completely  out  of  order  and  instead  of  a regular 
radiating  lobule  an  irregularly  arranged  cluster  of  liver  cells  was  present.  All 
the  connective  tissue  of  the  periphery  was  increased  and  occupied  a fair  proportion 
of  the  lobule.  Individual  cells,  clusters  of  cells,  or  cell  rows  became  isolated. 
Most  of  the  liver  cells  had  lost  their  shape,  and  they  were  no  longer  cubical 
or  polygonal,  but  rounded,  elongated,  and  oval.  In  some  parts  they  contained 
small  fat  droplets  in  others  large  ones,  a number  of  such  cells  were  grouped  together. 
The  capillaries  were  distended  in  parts  and  here  the  liver  parenchyma  had  a some- 
what loose  appearance.  There  was  also  a brown-yellow  pigment  in  the  fibrous 

tissue  of  the  central  veins  and  of  the  periphery,  as  well  as  in  the  liver  cells 
bordering  the  central  portions.  Clusters  of  cells  containing  pigment  were  seen. 
The  larger  tracts  were  composed  of  wavy  fairly  coarse  fibrous  bundles,  not  rich 
in  nuclei,  whilst  in  rare  cases  there  were  collections  of  round  cells.  Bileducts 
stood  out  fairly  conspicuously  in  the  thickened  connective  tissue  tracts. 

Pathological  Anatomical  Diagnosis. — Atrophy  of  the  liver  cells.  Hypertrophy 
of  the  walls  of  the  sublobular  and  central  veins  together  with  inter  and  intra-lobular 
formation  of  fibrous  (cicatricial)  tissue.  Regeneration  of  bileducts.  Fatty  degenera- 
tion of  liver  cells.  Pigmentation.  Emigration  of  round  cells. 

Epicrisis. — This  horse  was  one  hundred  and  eighty-six  days  under  observation 
and  during  this  period  slowly  and  gradually  developed  the  symptoms  of  Dunziekte, 
which  increased  in  severity  towards  the  end.  The  horse  went  through  an  attack 
of  contagious  catarrh  and  traces  of  it  were  left  in  the  lungs  and  found  on  post- 
mortem. Microscopical  examination  showed  the  presence  of  a far  advanced  cicatri- 
cial organisation  of  the  liver  with  accumulation  of  round  cells  and  regenerated 
bileducts  in  some  parts.  The  case  represented  a far  advanced  stage  of  Dunziekte. 

13.  Horse  10554  an  aged  bay  gelding  arrived  at  Onderstepoort  on  the  10th  August, 
1916  from  the  Defence  Force. 

Anamnesis. — The  horse  was  admitted  to  the  sick  lines  at  Roberts’  Heights  on 
the  21st  July,  1916,  with  signs  of  staggers.  Under  treatment  with  laxatives  the 
animal  was  showing  improvement. 

Status  presens. — The  winter  coat  was  still  present.  Some  whitewash  marks  were 
noticed  on  the  nose.  The  respiration  was  slightly  abdominal,  the  nostrils  somewhat 
distended.  The  conjunctiva  was  congested.  The  horse  yawned  at  intervals,  occasionally 
it  rubbed  its  nose  on  the  ground.  The  pulse  rate  was  44,  the  respiration  20.  When 
walking  the  horse  lifted  the  front  legs  high  and  flexed  them  well  at  each  forward  move- 
ment, taking  rather  short  steps.  The  temperature  record  was  kept  from  10th  August. 
1916,  to  3rd  January,  1917.  The  curve  could  not  be  called  a normal  one,  there  being 
during  the  first  six  weeks  slight  disturbances  without  any  definite  character.  From 
24th  September  to  7th  October  a more  distinct  reaction  was  noted,  with  exacerba- 
tions in  the  evening  passing  above  103°F.  There  was  another  reaction  with  an 
exacerbation  to  104°F  on  the  6th  November,  1916,  after  which  time  the  curve  was 

fairly  smooth  until  on  the  3rd  January,  1917,  when  the  horse  was  killed. 

Symptoms. — 11th  August,  1916  : Both  shoulders  showed  marks  of  whitewash. 
The  animal  had  been  brushing  against  the  wall.  16th  August,  1916  : No  further 
changes  were  noted.  20th  August,  1916  : The  high  stepping  action  in  front  was 
still  well  marked.  23rd  August,  1916  A mucous  discharge  was  noted  from  both 
nostrils.  The  movement  of  the  front  limbs  now  appeared  to  be  that  of  a normal 
horse.  31st  August,  1916  : A slight  discharge  was  still  present.  1st  September. 
1916  : When  standing  quiet  the  position  of  the  animal  was  not  quite  normal.  5th 
September,  1916  : The  peculiar  gait  in  front  was  again  more  accentuated.  26th 
September,  1916  : When  walking  the  horse  was  swaying  and  dragging  the  hind 

legs.  29th  September,  1916  : There  was  again  present  a discharge  from  the 
nostrils.  3rd  October,  1916  : The  discharge  was  less.  A swaying  gait  still  was 
noticed.  14th  October,  1916  : There  was  still  discharge  from  both  nostrils.  The 
pulse  was  somewhat  small.  17th  November,  1916  : Abrasions  were  seen  on  the 
zygomatic  process  of  the  frons,  on  the  chin,  and  on  the  dorsal  region  of  the  nose. 
Whitewash  marks  were  present  on  the  nostrils.  The  gait  was  fairly  normal.  There 
was  still  a slight  mucous  discharge  from  both  nostrils.  The  pulse  was  somewhat 
weak.  The  conjunctival  mucous  membrane  was  fairly  healthy,  12th  December. 

1916  : When  walking  a slight  swaying  rvas  noted.  There  was  a distinct  high 

lifting  of  the  fore  and  a dragging  of  the  hind  feet.  Fresh  abrasions  were  noted 
on  the  points  of  the  hocks.  When  standing  the  limbs  were  placed  abnormally. 
22nd  December.  1916  : Fresh  abrasions  were  noted  on  the  eyes,  on  the  nose,  on 
the  fetlocks  and  the  funs.  The  mucous  membranes  of  the  eves  were  congested. 
The  pulse  was  weak.  The  animal  -was  losing  ranidlv  in  condition.  Swaying  and 
daggering  were  increased,  the  limbs  were  placed  unphysiologically  when  walking. 
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1st  January,  1917  : Wounds  on  the  hip  were  present  and  abrasions  on  nose  and 
frontal  region.  Loss  of  condition  was  very  marked.  A high-lifting  action  of  the 
fore  legs  and  dragging  of  the  hind  limbs  was  still  noted.  The  walk  was  clumsy 

and  staggering.  The  horse  was  shot  on  the  3rd  January,  1917. 

Autopsy. — The  condition  was  very  poor.  Rigor  mortis  was  not  complete.  The 
integument  showed  some  lesions  due  to  traumatism  on  the  head,  hips,  and  fetlocks. 
The  conjunctiva  was  pale  and  slightly  yellowish  tinged  with  some  small  ecchymoses. 
The  subcutaneous  tissue  was  poor  in  fat.  The  submandibular  lymph 
nodes  were  enlarged,  somewhat  brownish  and  oedematous  on  section.  A 
little  blood  and  some  ingesta  were  present  in  the  pharynx.  The  mucosa  was 
slightly  gelatinous.  'The  tongue  tissue  also  showed  a yellow  gelatinous  infiltration. 
The  oesophagus  showed  no  abnormalities.  In  the  larynx  was  a little  blood  stained 
froth.  The  mucosa  was  slightly  yellowish  and  showed  small  ecchymoses.  In 

the  trachea  were  a few  small  blood  coagula.  The  peritoneal  cavity  contained  some 

straw  'coloured  liquid.  The  pleural  cavities  .showed  nothing  unusual.  The 
mediastinal  lymph  nodes  were  rather  oedematous,  and  likewise  the  bronchials.  The 
left  lung  was  not  completely  shrunken.  Under  the  pleura  were  small  patches 
of  yellow  gelatinous  infiltration.  There  were  also  some  small  patches  of  emphysema 
and  a few  scattered  fibrous  filaments.  On  section  the  parenchyma  showed  oedema. 
The  bronchi  contained  a little  froth.  Right  lung  : conditions  simliar  to  those  in  the 
left  were  noted.  The  bronchi  contained  froth  and  a few  small  blood  coagula.  The 
mucosa  ot  the  thoracic  trachea,  was  slightly  yellowish  tinged.  The  thoracic  aorta 
showed  nothing  unusual.  The  pericardium  contained  10  c.c.  of  straw  coloured 
liquid.  The  epicardium  was  pale  with  some  ecchymoses  towards  the 

apex.  There  was  a.  yellow  gelatinous  infiltration  along  the  sulci.  The  right 
ventricle  contained  a little  non-coagulated  blood.  The  ostium  admitted  the  hand. 
The  left  ventricle  was  empty,  the  ostium  admitted  four  fingers.  The  right 
endocardium  was  rather  pale,  the  left  was  also  pale  and  some  yellow  gelatinous 
infiltration  was  present  as  well  as  some  small  ecchymoses.  The  myo- 

cardium was  somewhat  opaque,  and  its  consistence  was  rather  flabby.  The  liver 
appeared  small  and  somewhat  contracted,  the  edges  were  sharp.  The  capsule  in 
parts  appeared  wrinkled  and  showed  a few  small  fibrous  filaments  and  some  irregular 
fibrous  patches.  On  section  the  parenchyma  was  rather  pale.  In  the  right  lobe 
in  parts  the  lobulation  was  indistinct.  'Towards  the  periphery  of  the  left  lobe 
the  lobulation  became  distinct  with  marked  thickening  of  the  interlobular 
septa.  The  consistence  was  tough.  The  pancreas  showed  no  changes.  The 
splenic  lymph  nodes  were  hyperaemic.  Spleen  : 35  x 19  cm.  The  edges  were 
sharp.  The  capsule  was  normal.  On  section  the  pulp  was  dark,  not  protruding, 
the  trabeculae  were  distinct,  the  consistence  was  firm.  The  suprarenal  glands  showed 
nothing  unusual.  Kidneys  : The  capsule  of  the  left  kidney  showed  a few  small 
adhesions.  On  section  the  intermediary  zone  appeared  rather  hyperaemic.  The 
cortex  was  pale.  The  consistence  was  firm.  In  the  right  kidney  all  three 
zones  were  slightly  congested.  The  consistence  was  somewhat  softened.  A few 
gastrophilus  larvae  were  present  in  the  oesophageal  portion  of  the  stomach. 
The  mucosa  of  the  fundus  showed  nothing  unusual ; that  of  the  duodenum  was 
rather  pale.  The  vessels  of  the  jejunum  were  injected  in  some  parts,  the 

mucosa  generally  was  pale  with  a slight  yellowish  tinge  also  that  of  the  ileum. 
The  mucosa  of  the  caecum  was  rather  pale.  In  the  colon  there  were  a few 
sclerostomes,  the  mucosa  was  pale.  The  rectum  showed  nothing  unusual.  The 
mesenteric  lymph  nodes  were  somewhat  oedematous.  The  intima  of  the  abdominal 
aorta  was  smooth.  In  the  mesenteric  artery  was  a small  aneurism,  containing 
nematode  larvae.  The  urinary  bladder  was  moderately  distended  with  rather 
turbid  yellow  urine.  The  mucosa  showed  no  changes.  The  vessels  of  the 

pia  mater  were  much  congested  and  a diffuse  blood  coagulum  was  present  at  the 
base  of  the  brain  (bullet  wound).  The  bone  marrow  of  the  humerus  and  of  the 
femur  was  gelatinous  and  in  parts  had  a haemorrhagic  appearance.  Body  weight  : 
202.5  kg;  right  lung  1.8  kg;  left  lung  1.6  kg:  heart  1.95  kg;  liver  2.74  kg;  spleen 
.81  kg. ; kidneys  1.2  kg.  Liver  : body  weight  = 1 : 73.9. 

Pathological  Anatomical  Diagnosis. — Anaemia  and  general  atrophy.  Icterus. 
Slight  ascites.  Slight  oedema  of  lungs.  Ecchymoses  of  endocardium  and  epicardium. 
Cirrhosis  and  atrophy  of  the  liver.  Hyperaemia  of  kidneys.  Parasitic  aneurism  of 
the  mesenteric  artery.  Parasites. 

Microscopical  Examination. — Liver  : There  was  an  increase  of  connective  tissue 
in  the  septa,  forming  thick  hyaline  bundles  radiating  frequently  in  the 
shape  of  three  rays,  from  the  corners  of  the  lobules,  and  then  tapering  out 
along  the  circumference  of  the  lobules  or  sending  fibrils  between  the  liver  cell 

rows.  The  fibrils  isolated  groups  of  or  individual  liver  cells  and  these  cells  con- 

tained dark  pigment,  of  which  a considerable  amount  was  present.  Also  the 
walls  of  the  central  veins  were  thickened  forming  connective  tissue  strands,  which 
in  parts  were  very  thick  and  occupied  much  space.  This  was  particularly  the 


case  with  the  sublobular  veins,  which  were  enormously  thickened  and  ran  like 
bands  throughout  the  liver  tissue.  This  connective  tissue  also  contained  much 
pigment,  and  some  was  also  in  the  liver  cells.  From  the  fibrous  central  veins  to  the 
peripheral  connective  tissue  of  the  septa  were  thin  fibrillar  bundles  running  between  the 
liver  cell  lows.  The  picture  of  the  radiating  lobule  was  thus  distorted.  There  was 
also  much  light  brown  pigment  present  in  the  endothelial  cells  of  the  capillaries. 
In  the  septa  there  seemed  to  be  an  increase  of  bileducts,  to  judge  by  the  many 
cross  sections  of  ducts  present.  The  liver  cells  had  taken  on  all  sorts  of  shapes 
and  were  of  different  sizes.  In  some  lobules  there  were  present  distinct  lagoons  of 
blood,  which  occupied  irregular  spaces  pushing  all  the  liver  cells  to  one  side;  they 
were,  however,  fairly  rare.  There  were  occasionally  round  cell  collections  near  the 
septa.  Sudan  stain  did  not  show  fat. 

Pathological  Anatomical  Diagnosis. — Formation  of  fibrous  (cicatrical)  tissue  in 
the  lobules;  pigmentation;  atrophy  of  liver  cells.  Round  cell  collection.  Regenera- 
tion of  bileducts.  Haemorrhage  and  stasis. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis  : The  horse  had  been  under  observation  for  a period  of 

one  hundred  and  forty-three  days,  during  which  time  it  gradually 
developed  Dunziekte,  periods  of  Improvements  were  at  times  alternating.  The 
case  was  complicated  with  contagious  catarrh.  Some  of  the  temperature  disturb- 
ances may  find  explanation  by  the  presence  of  this  intercurrent  disease.  The 
microscopical  examination  of  the  cirrhotic  liver  showed  the  presence  of  cicatricial 
fibrous  tissue  connecting  the  thickened  central  veins  with  the  thickened  periphery 
of  the  lobules.  In  particular  the  sublobular  veins  showed  up  well  as  thickened 
bands.  There  were  only  a few  blood  lagoons  present.  The  case  was  thus  a far 
advanced  one  of  Dunziekte. 

14.  Horse  10984,  a five  year  old  bay  gelding,  arrived  from  Kokstad  on  the  5th 
February,  1917. 

Status  Presens  ; The  condition  was  fair.  There  were  abrasions  of 
the  skin  of  the  nose  and  of  the  frontal  region.  Whitewash  marks  were  on  the 
head,  the  nose,  lips,  and  around  the  eyes.  Decubitus  was  present  on  the  off 
side  hip.  Some  scratches  were  noted  on  the  skin  of  the  near  side  of  the  back 
and  on  the  ribs.  The  conjunctiva  was  injected,  the  small  vessels  of  the  mem- 
brana  nictitans  were  somewhat  prominent.  The  gums  were  slightly  reddened. 

The  pulse  was  strong  and  its  frequency  44  per  minute.  The  coronet  was  not  very 
sensitive  to  pressure. 

The  temperature  record  from  6th  February,  1917  to  8th  of  March,  1917,  was  not 
quite  normal.  Two  short  reactions  lasting  a few  days  occurred,  the  maximum  not 
exceeding  102°F.  Before  death  hypothermia  was  noted.  The  animal  was  killed  on 
the  8th  March,  1917. 

Symptoms. — 9th  February.  1917.  The  temporal  region,  the  zygomatic  arch  and 
the  dorsum  of  the  nose  were  extensively  marked  with  whitewash.  The  horse  had  a 
tendency  to  lean  forwards.  26th  February.  Falling  off  in  condition  had  become 
evident.  Abrasions  of  the  skin  particularly  on  the  nose,  were  noted.  27th  February  ;■ 
The  off  hock  and  near  knee  were  swollen.  When  walking  and  when  making  a 
short  turn  the  horse  swayed.  It  was  inclined  to  hold  the  head  in  a hanging  posi- 
tion; 28th  February  : The  swelling  on  the  fore  limb  winch  was  caused  by  a 

wound  had  increased,  causing  lameness.  2nd  March  : The  swelling  of  limbs 
was  disappearing.  7th  March  : The  wound  on  the  leg  had  increased  In  size.  The 
horse  was  very  weak.  When  moved  it  staggered  from  side  to  side.  The  decubitus 
on  the  hip  had  increased.  Abdominal  respiration  was  present.  The  abdomen  was 
tucked  up.  8th  March  : The  horse  went  down  in  the  morning  with  the  four  legs 
spread  out.  It  was  swaying  and  knocking  itself  about  before  Ivins  down.  It  was 

inattentive.  The  eves  were  half  closed  and  no  movements  of  either  eyes  or  ears 

were  noticeable.  The  horse  was  poisoned  with  cyanide  of  potassium. 

Autopsy. — Post-mortem  examination  was  made  two  hours  after  death.  The 
condition  was  rather  poor  and  of  cachectic  appearance.  The  rigor  mortis  was  not 
complete.  On  the  dorsal  surface  of  the  right  carpus  was  a large  wound,  size  of  the 
palm  of  a hand  with  irregular  outlines  and  a good  deal-  of  haemorrhage.  Decubitus 
was  present  on  hips,  shoulders,  about  the  eyes  and  on  the  nose.  The  visible  mucous 
membranes  were  pale.  The  natural  openings  showed  nothing  unusual.  The  blood 

was  somewhat  waterv.  The  subcutaneous  tissue  of  the  off  hock  showed  haemorrhagic 

infiltrations.  The  flesh  appeared  somewhat  moist,  and  was  of  a dark  reddish  brown 
colour.  The  parotid  salivary  gland  showed  nothing  unusual,  neither  did  the  sub- 
mandibular nor  sublingual  glands.  The  submandibular  and  retropharyngeal  Ivmnh 
nodes  were  enlarged,  moist  and  of  mottled  appearance  (light-greyish  to  pinkish). 
The  thyroids  were  very  pale.  The  tongue  showed  nothing  unusual.  The  mucosa  of 
the  oesophagus  was  pale.  There  was  some  foam  in  the  trachea,  the  mucosa  was 
pale,  and  likewise  that  of  the  larvnx  and  pharynx.  The  peritoneal  cavity  contained 
a normal  amount  of  liquid.  'The  serosa  was  pale,  smooth  and'  glistening.  The- 
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convexity  of  the  diaphragm  was  forwards.  On  caudal  surface  were  a few  fibrous 

filaments.  1'he  cranial  surface  was  smooth.  In  the  pleural  cavities  was  a normal 

amount  of  liquid.  The  costal  pleura  was  pale,  smooth  and  glistening.  The  bron- 

chial and  mediastinal  lymph  nodes  were  pale  and  moist.  The  right  lung  was 
shrunken,  and  areas  of  emphysema  were  present  on  the  apical  lobe  The  visceral 
pleura  was  smooth  and  glistening.  The  parenchyma  on  section  was  light  reddish 
in  colour  and  moist.  The  intima  of  the  pulmonary  arteries  and  veins  was  smooth. 
In  the  bronchi  some  foam  was  found.  The  mucosa  was  pale.  The  left  lung  showed 
the  same  conditions  as  the  right  one.  The  mucosa  of  the  thoracic  trachea  was  pale. 
The  caudal  cervical  lymph  nodes  were  enlarged  and  oedematous  and  contained  a 
number  of  white  patches.  The  aorta  thoracica  was  elastic,  and  the  intima 
was  smooth.  The  surrounding  tissues  were  infiltrated  with  gelatinous  material.  The 
mucosa  of  the  oesophagus  was  pale.  The  pericardium  contained  175  c.c.  of  yellowish, 
clear  fluid.  In  the  right  ventricle  was  a blood  clot,  likewise  in  the  atrium.  The 
ostium  atrio-ventriculare  admitted  the  hand.  The  left  ventricle  and  atrium  were 
empty.  The  ostium  was  tight  for  the  hand.  The  epicardium  was  pale.  Some  fat 
which  was  partly  gelatinous  was  present  in  the  sulci.  The  intima  of  the  coronary 
arteries  showed  nothing  unusual.  The  right  endocardium  was  pale.  The  valves 
were  normal.  The  left  endocardium  showed  a few  ecchymoses  on  the  musculi 
papillares.  The  valves  were  normal.  The  myocardium  on  section  was  moist,  of  light 
brownish  colour.  The  periportal  lymph  nodes  were  moist  and  enlarged,  of  brownish 
colour,  with  an  oedematous  medulla.  The  periphery  was  studded  with  numerous 
white  patches.  The  liver  had  a shrunken  appearance,  the  edges  were  sharp.  The 
capsule  of  the  posterior  surface  had  a furrowed  feel.  The  lymphatics  were  well 
marked  and  distended,  appearing  as  ramifying  vessels  spreading  under  the  capsule 
over  both  lobes.  The  capsule  of  the  right  lobe  showed  a few  fibrous  filaments.  The 
lobe  itself  was  of  greyish  brown  colour.  On  section  the  parenchyma  was  fairly  re- 
sistant to  the  knife.  In  some  places  the  lobulation  was  distinct  and  the  parenchyma 
had  a pale-yellowish  colour,  which  alternated  with  irregular  areas  of  reddish  brown 
colour,  where  the  lobulation  was  not  so  distinct.  The  consistence  was  firmer  than 
usual.  The  pancreas  was  pale.  A calcareous  nodule,  the  size  of  a split  pea.  was 
present.  The  splenic  lymph  nodes  were  enlarged,  moist,  hyperaemic,  and  studded 
with  numerous  white  patches.  Spleen  : 40  x 22  cm.  A few  fibrous  filaments  and 
four  white  fibrous  patches  of  irregular  outline  were  present  on  the  outer  surface  of 
the  capsule.  The  pulp  had  a light  reddish  colour.  The  suprarenal  glands  showed 
a fairly  well  marked  vellowish-brown  cortical  zone.  The  left  kidney  showed  very 
little  fat.  The  fibrous  capsule  stripped  off  easily.  On  section  the  parenchyma  was 
unusually  pale,  the  three  zones  were  distinct.  The  structure  in  the  cortical  zone  was 
just  discernible,  the  consistence  was  somewhat  soft.  The  right  kidney  did  not  show 
much  fat.  The  fibrous  capsule  was  easily  detached.  The  organ  on  section  was  pale, 
transparent.  The  glomeruli  were  distinct,  the  zones  were  distinct ; the  consistence 
was  firm.  The  stomach  was  greatly  distended  and  packed  with  dry 
ingesta  fairly  adherent  to  the  mucosa,  which  was  abnormally  pale  in  colour  with  a 
few  small  patches  of  hyperaemia.  The  mucosa  of  the  duodenum  was  pale,  likewise 
that  of  the  jejunum  and  ileum  where  it  was  also  swollen.  The  colon  showed  nothing 
unusual.  The  musc-osa  of  the  rectum  was  pale.  In  the  large  intestines  sclerostomes 
were  not  very  numerous.  The  mesenteric  lymph  nodes  were  enlarged,  moist  and  had 
yellowish  grey  centres.  The  ahdominal  aorta  showed  nothing  unusual.  Some 
branches  of  the  mesenteric  artery  showed  dilatation,  with  thickened  walls  and  a 
rough  internal  surface  with  a-  white  thrombus  containing  nematode  larvae.  The 
urinary  bladder  was  greatly  distended,  it  contained  a clear  yellowish  urine,  the 
mucosa  was  pale.  The  substance  of  the  brain  and  of  the  spinal  cord  appeared'  some- 
what paler  than  usual.  The  bone  marrow  of  the  humerus  and  of  the  femur  war- 
gelatinous  and  hyperaemic  in  parts.  Body  weight  247-5  kg.,  right  lugg  21  kg.,  left 
lung  165  kg.  Heart  2‘3  kg.  Liver  47  kg.  Spleen  1T5  kg.  and  Kidneys 
1.4  kg.  Liver  : body  weight  = 1 : 52.6. 

Pathological  Anatomical  Diagnosis. — Anaemia.  General  atrophy.  Hydropericar 
dium.  Cirrhosis  of  liver.  Cloudy  degeneration  of  the  kidneys.  Oedema  of  lymph 
nodes.  Parasitic  aneurism  of  the  mesenteric  arterv. 

Microscopical  Examination. — Liver,  left  lobe  : There  was  a somewhat  disturbed 
arrangement  of  the  liver  cell  rows,  the  directions  of  which,  were  not  regularly  radial, 
but  somewhat  distorted.  ’There  was  a considerable  increase  in  the  connective  tissu-- 
of  both  of  the  central  veins  and  the  septa.  The  central  veins  were  distended  and 
their  walls  thickened.  The  periphery  of  their  walls  was  not  well  defined,  in  parts 
the  new  tissue  formed  an  ill-defined  meshwork  penetrating  between 

the  liver  cell  rows.  Similar  conditions  were  present  in  the  periphery  of  the  lobule.' 
where  however  the  connective  tissue  was  more  compact  and  in  places  occupied  a 
fairly  large  area,  and  like  a rootstock  branched  out  including  larger  or  smaller  groups 
of  liver  cell'.  In  certain  parts  of  this  connective  tissue  round  cell  infiltrations 
were  found  forming  clusters  or  were  scattered  about  freely.  There  were  liver  cells  of 
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different  sizes.  Some  were  very  large  with  deeply  stained  nuclei  and  others 
were  Small.  There  was  some  pigment  present  in  the  connective  tissue  strands. 
Middle  lobe  : The  disturbance  in  the  liver  cell  row  arrangement  was  more 

pronounced  here  than  in  the  left  lobe,  there  was  more  fibrous  tissue  present,  and 
this  extended  into  the  lobules  misshaping  and  distorting  their  outlines,  cutting  off 
islands  of  liver  cells.  In  some  places  there  was  also  more  pigment  present.  Right 
lobe  : In  some  parts  there  was  as  much  or  more  space  taken  up  by  the  connective 

tissue  as  by  the  distorted  liver  parenchyma.  In  one  septum  there  was  a large  portal 
vein  surrounded  radially  by  cross  sections  of  thickened  arteries,  and  by  veins  alter- 
nating with  vessels  of  even  larger  lumens  which  must  be  interpreted  as  fully  engorged 
lymph  vessels.  There  was  no  fatty  degeneration  present  in  the  liver.  Right  Kidney  : 
A number  of  glomeruli  had  thickened  walls  and  a number  were  atrophied,  the  walls 
appearing  hyaline.  In  the  intermediary  zone  was  a fair  amount  of  blood.  Left 
kidney  : Occasionally  there  was  found  a.  loop  of  a tubulus  contortus  in  which  the 
epithelial  lining  was  detached  and  was  lying  in  the  lumen,  the  nuclei  of  some  of  the 
detached  cells  being  pycnotic.  Approaching  the  intermediary  zone  some  of  the 
capillaries  were  much  distended  and  filled  with  red  corpuscles.  In  this  region  were 
also  placed  the  atrophied  glomeruli  and  also  those  with  thickened  walls.  Heart  : 
right  wall.  The  Sudan  stained  section  showed  a number  of  fibres  taking  the  stain 
slightly.  In  the  septum  the  Sudan  stained  section  showed  less  stained  fibres  than 
in  the  right  wall.  In  the  left  wall  nothing  unusual  was  noted.  Suprarenal  glands  : 
In  the  zona  fasciculata  there  was  a fair  amount  of  fat  as  shown  by  the  Sudan  stained 
section  and  more  of  it  in  the  zona  reticulata  bordering  the  medullary  portion.  Very 
little  was  present  in  the  zona  glomerulosa.  The  pancreas  showed  nothing  unusual. 
The  muscles  were  normal.  Lymph  gland  : In  one  of  the  glands  examined  was  a 

considerable  amount  of  black  pigment  scattered  about  in  the  sinuses. 

Pathological  Anatomical  Diagnosis. — Formation  of  fibrous  (cicatricial  tissue)  in 
the  liver.  Pigmentation.  Atrophy  and  hypertrophy  of  liver  cells.  Necrosis  of  tubuli 
contorti.  Atrophy  of  glomeruli. 

Etiological  Diagnosis. — E unziekte. 

Epicrisis. — This  horse  was  twenty-nine  days  under  observation  during  which 
time  the  symptoms  of  Dunziekte  developed  rapidly.  The  microscopical  examination  of 
the  liver  showed  the  presence  of  a fibrous  cicatricial  tissue  occupying  the  central 
part  of  the  lobule  and  extending  into  the  septa.  No  haemorrhages  were  present. 
The  case  must  be  considered  as  one  of  Dunziekte  in  the  final  stage. 

15.  Horse  11107.  A ten-year  old  dark  brown  gelding  obtained  from  the  Gov- 
ernment Veterinary  Officer.  Kokstad,  which  arrived  at  Onderstepoort  on  the  19th 
April.  1917,  suffering  from  Dunziekte. 

Status  Presens  : The  condition  was  moderately  fair.  The  coat  was  somewhat 
rough.  Fetlocks  of  fore  and  hind  legs  were  swollen.  Pulse  36.  The  conjunctiva, 
was  slightly  congested.  Scars  were  present  on  the  nose  and  in  the  frontal  region. 
The  animal  was  somewhat  dull  but  had  not  been  observed  to  push  forwards.  It 
dragged  the  hind  limbs  slightly.  The  feeding  was  normal.  Temperature  record 
from  19th  April.  1917  to  12th  July,  1917  : During  the  first  four  weeks  one  reaction 
lasting  three  days  was  noted,  viz  : on  28th,  29th  and  30th  April.  Some  disturbances 
of  a very  slight  character  were  present  during  the  second  four  weeks.  A normal 
curve  could  be  traced  for  the  third  four  weeks.  Frequent  relaxation  of  the  anus 
was  noted  during  the  last  three  weeks  of  life.  An  occasional  exacerbation  to 
102°F.  occurred.  The  horse  was  killed  on  the  13th  August,  1917. 

Symptoms. — 16th  July,  1917  : the  horse  was  lame  in  off  fore  leg.  28th  July. 
1917  : The  urine  was  of  dark  brown  colour.  The  near  hind  limb  was  markedly 

swollen  with  ulcerations  round  the  fetlock.  13th  August,  1917.  Thg  horse  had 
been  falling  off  in  condition  very  noticeably.  On  this  morning  it  was  down  and 
unable  to  rise.  The  limb  was  still  slightly  swollen.  The  ulcerations  had  healed, 
only  scars  were  left.  No  development  in  the  symptoms  of  Dunziekte  was  noted 
up  to  the  end  of  the  month.  During  the  month  of  August  it  was  found  that  the 
horse  when  in  the  stable  was  adopting  peculiar  positions,  e.g.,  it  stood  in  a listless 
fashion,  with  head  resting  on  the  manger,  the  eyes  half  closed.  When  walking 
a slight  dragging  of  the  hind  limbs  was  noted. 

*Examination  of  Urine. — 2nd  August,  1917  : Total  Nitrate  : 2'43  per  cent. 

Amino  Acid  N.  .02  per  cent.  — 0.8  per  cent,  of  total.  Ammonia  N.  (.03  per  cent.  = 

1.2  per  cent  of  total.)  Albumen  = trace.  Sugar  = absent.  Bile  pigments  = 

not  detectable.  The  very  dark • colour  rendered  detection  by  Hufjert.  immensely 
difficult.  Blood  pigment  was  not  detectable.  This  urine  should  not  be  regarded  as 
in  any  way  abnormal.  13th  August,  1917  : Total  Nitrogen  = 2.32  per  cent.  Ammonia 
N = '058  per  cent,  or  2-5  per  cent,  of  Total  Nitrogen.  Amino  _Acid  N = '054  or 

2.3  per  cent,  of  Total  Nitrogen.  Albumen  = .07  per  cent.  Abnormal  constituents 

*The  chemical  examination  of  the  urine  was  carried  out  by  Dr.  H.  H.  Green, 
Biochemist  of  the  Division  of  Veterinary  Research. 
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such  as  bile,  blood,  glucose  were  absent.  This  urine  could  not  be  called  definitely 
abnormal.  The  ammonia  and  amino  acid  N.  ratios  to  T.N.  were  a little  higher  than 
the  “usual  normal,’’  but  were  not  noteworthy,  especially  in  view  of  the  fact  that 
high  figures  might  have  been  expected  from  the  liver  lesions  found  on  post-mortem. 

Note  on  Bile  Test. — It  would  appear  from  tests  with  fresh  bile  mixed  with  urine 
that  the  amount  of  pigment  in  a urine  could  not  be  detected  with  certainty  by 
the  Hufl'ert.  test  unless  it  corresponded  to  that  in  5-10  per  cent,  of  bile.  B.y.,  urine 
containing  5 per  cent,  bile  was  doubtful.  Result  depended  upon  normal  pigment 

of  urine.  Urine  which  contained  10  per  cent,  bile  was  positive). 

Autopsy. — Two  hours  after  death.  The  condition  was  poor.  The  off  hind  limb 
was  swollen,  and  there  were  a few  small  scars  on  its  dorso  lateral  aspect.  Ani 

abrasion  was  present  above  the  near  eye.  The  visible  mucous  membranes  of  head 

were  pale,  with  a bluish  red  discolouration  in  places.  The  flesh  was  dark  and 
somewhat  moist.  In  places  the  fasciae  showed  a slight  gelatinous  infiltration.  The 
blood  was  not  well  coagulated,  but  it  stained  well,  and  its  colour  was  normal.  Not 
much  fat  was  present  in  the  subcutaneous  tissues.  The  salivary  glands  were  normal. 
The  bronchial  and  mediastinal  lymph  nodes  were  moist  and  oedematous ; the  sub- 
mandibulars  were  of  a somewhat  fleshy  appearance ; the  retropharyngeals  were 

slightly  darker  than  usual  in  colour.  The  connective  tissues  in  the  region  of  the 
throat  were  gelatinous.  The  thyroids  were  slightly  enlarged  and  darker  in  colour. 
Tongue  and  oesophagus  shewed  nothing  unusual.  The  tracheal  mucous  membrane 
was  pale 

The  vessels  in  some  places  were  injected.  The  laryngeal  and  pharyngeal 
mucosae  were  pale.  The  peritoneal  cavity  contained  a small  quantity  of  yellowish 
clear  fluid.  The  .stomach  was  dilated,  containing  a fair  quantity  of  gas.  The 

convexity  of  the  diaphragm  was  anterior.  On  its  pleural  surface  were  fibrous  fila- 
ments and  patches  of  gelatinous  infiltration  and  on  the  peritoneal  surface  were 
likewise  several  fibrous  filaments.  In  the  pleural  cavity  along  the  vertebral  column 
the  pleura  showed  a slight  gelatinous  infiltration,  a similar  infiltration  being  present 
also  along  the  aorta.  The  costal  pleura  showed  some  fibrous  adhesions.  The 

right  lung  was  partly  shrunken.  The  visceral  pleura  showed  some  fibrous  filaments. 
Areas  of  emphysema  were  present  in  the  apical  and  anterior  portions  of  the  main 
lobes.  On  section  some  blood  escaped  and  the  cut  surface  was  somewhat  moist. 
In  the  pulmonary  artery  was  a white  thrombus.  The  bronchial  mucosa  was  pale. 
The  vein  showred  nothing  unusual.  'The  left  lung  was  partly  shrunken.  Areas  of 
emphysema,  were  noted  in  the  apical  lobe  and  the  lower  border  of  the  main  lobe. 
On  the  basal  surface  large  patches  of  very  slight  gelatinous  infiltration  were  present- 
Some  of  the  lymph  vessels  of  the  septa  were  distended.  Large  patches  of 

atelectasis  extended  about  half  an  inch  into  the  substance  of  the  lung.  The 

pulmonary  artery  contained  a white  thrombus.  The  mucosa  of  the  thoracic  trachea 
was  somewhat  pale.  The  thoracic  aorta  was  elastic  and  the  intima  smooth.  The 
supporting  connective  tissue  was  gelatinous.  The  caudal  cervical  lymph  nodes 
were  somewhat  dark  in  colour  ; the  supporting  connective  tissue  was  infiltrated  with 
gelatinous  material.  In  the  pericardium  the  fat  was  replaced  by  a gelatinous  sub- 
stance. It  contained  500  c.cs  of  yellowish-brown  clear  fluid.  The  right  ventricle 
and  atrium  contained  fluid  blood.  The  ostium  atrioventriculare  admitted  the 

hand.  The  left  ventricle  was  empty,  the  ostium  was  tight  for  the  hand.  In 

the  epicardium  the  fat  was  replaced  by  gelatinous  material.  The  coronary  arteries 
showed  nothing  unusual.  The  right  endocardium  was  of  usual  appearance,  like- 
wise the  left.  The  valves  showed  no  abnormalities.  The  myocardium  had  a dull 
dark,  reddish-brown  appearance ; the  consistence  was  firm.  The  periportal 

lymph  nodes  were  somewhat  moist  and  darker  than  usual  in  colour. 
The  liver  appeared  reduced  in  size.  The  borders  were  well  defined  and  thin.  The 
caudal  surface  showed  numerous  nodules,  from  a pin’s  head  to  a split  pea.  in  size. 
Fibrous  patches,  the  size  of  a hand,  and  filaments,  were  also  present.  The  surface 
was  irregularly  corrugated.  On  section  a grating  noise  could  be  heard  when 
the  organ  was  cut  into  with  the  knife.  The  consistence  was  very  firm.  The 
lobulation  was  not  distinct.  The  cut  surface  had  a somewhat  mottled  appearance. 
It  was  yellowish-brown  to  reddish-brown  in  colour.  In  places  were  small  haemorrhagic 
spots.  In  the  pancreas  were  several  parasitic  nodules,  the  size  of  a split  pea. 

The  splenic  lymph  nodes  were  enlarged,  the  lymph  follicles  were  swollen. 

Spleen  : 51  cm.  by  21  cm.  Several  petechiae  and  a few  fibrous  filaments  were  present 
on  the  capsule  but  on  the  parietal  surface  only.  The  pulp  was  dark  reddish  in 
colour.  The  trabeculae  were  distinct,  the  malpighian  bodies  were  not  distinct.  The 
suprarenal  glands  showed  nothing  unusual.  The  left  kidney  : The  fat  of  the 
adipose  capsule  was  replaced  by  a gelatinous  material.  The  fibrous  capsule  stripped 
easily.  On  section  all  zones  were  distinct.  'The  cortex  was  somewhat  pale,  brown 
in  colour,  and  dull.  The  glomeruli  were  just  visible,  the  consistence  was  normal. 
The  right  kidney  showed  the  same  conditions  as  the  left  one,  the  cortical  zone 
was  somewhat  darker  in  colour.  The  stomach  was  greatly  dilated  and  contained 


some  gas  and  a large  quantity  of  somewhat  firm  and  dry  ingesta.  Clusters  of 
gastrophilus,  equi  and  peeorum  larvae,  were  attached  to  the  oesophageal  portion 
of  the  mucosa.  The  mucosa  of  the  fundus  showed  a slight  diffuse  hyperaemia. 

In  the  duodenum  was  a cluster  of  gastrophilus  nasalis  larvae  of  different  ages.  The 
small  intestines  were  in  parts  diffusely  hyperaemic,  and  showed  injection  of  the 
vessels.  The  large  intestines  showed  in  places  a patchy  hyperaemia.  Sclerostomes 
were  present.  The  rectum  showed  nothing  unusual.  'Tire  mesenteric  lymph  nodes 
were  slightly  enlarged  and  dark  in  colour.  The  abdominal  aorta  was  normal. 
The  arteria  ileo-caeco-colica  showed  an  aneurism,  a thrombus  and  nematode  larvae. 
The  urinary  bladder  contained  some  dark  brown  turbid  urine-  The  vessels  of  the 
mucosa  were  somewhat  injected.  The  incisor  teeth  were  regular  and  well  worn, 
also  the  molars.  The  bone  marrow  of  femur  and  humerus  was  gelatinous  and  dark 
reddish  in  colour,  extending  upwards  and  downwards  into  the  proximal  and  distal 
spongiosae  respectively.  Body  weight  : 279  kg.,  right  lung  2-9  kg.,  left  lung  1-9 
kg.,  heart  3.1  kg.,  liver  3.9  kg.,  spleen  1.45  kg.,  and  kidneys  1.65  kg.  Liver  : Body 
weight  = 1 : 7T5. 

Pathological  Anatomical  Diagnosis. — Cirrhosis  of  liver  and  helminthiasis 
nodularis.  Atelectasis  in  left  lung.  Thrombosis  in  both  pulmonary  arteries.  Brown 
atrophy  of  myocardium.  General  atrophy.  Dilatation  'of  the  stomach. 
Slight  hyperaemia  of  stomach  and  intestines.  Parasites.  Parasitic  aneurism. 

Microscopical  Examination.- — Liver:  The  left  and  the  middle  lobe  showed  an 
.abnormal  liver  picture.  The  liver  cell  rows  were  completely  disordered  in  arrange- 
ment. This  was  due  to  the  presence  of  a large  amount  of  fibrous  tissue  which  was 
between  the  liver  cell  rows,  isolating  them,  distorting  their  course  and  breaking 
the  lobules  up.  The  central  veins  were  thickened  or  the  central  portion  of  a lobule 
was  entirely  occupied  by  strands  of  connective  tissue,  the  bundles  separating  in 
the  periphery  of  the  lobule.  The  middle  lobe  showed  blood  pools  in  the  lobules, 
mostly  in  the  central  portions;  sometimes  they  occupied  a large  area  almost  reaching 
the  periphery.  There  was  much  light-vellow  bright  pigment  present,  mainly  in  the 
part  occupied  by  the  larger  amounts  of  fibrous  tissue.  There  was  an  increase  of 
round  cells  which  in  some  places  formed  clusters.  Patches  of  light-brown  pigment 
were  present.  In  the  right  lobe  there  were  but  few  changes,  occasionally  a centra! 
vein  was  found  to  be  thickened  and  the  septa-  split  into  fibrillar  bundles,  but  as  a 
whole  the  liver  picture  had  not.  suffered  so  much-  'There  was  a certain  amount  of 
stasis  present  in  the  central  portions  of  the  lobules  not  sufficient  however  to  give 
rise  to  the  formation  of  blood  pools  or  lagoons,  but  causing  simply  a dilatation 
of  the  capillaries.  These  portions  contained  much  bright-yellow  pigment,  that 
showed  up  well  in  the  Sudan  stained  section,  pigment  and  blood  being  mixed. 
Similar  pigment  was  also  found  in  the  septa  and  in  the  liver  cells  bordering  them. 
Kidnevs  : There  were  quite  a number  of  glomeruli  that  had  undergone  atrophy. 

There  were  also  collections  of  round  cells  in  some  places  in  the  adventitia  of  the 
arteries,  spreading  along  the  vessel  and  forming,  in  some  places  more  than  in  others, 
distinct  clusters.  Occasionally  in  a tubule  a portion  of  the  epithelial  lining  was 
necrotic  and  desquamated.  Suprarenal  glands  : In  the  capsule  of  the  gland  was  a 

fairly  laro-e  amount  of  bright-yellow  pigment  enclosed  in  the  eytoplasma  of  cells, 
the  nuclei  of  which  were  distinguishable.  There  was  not  much  fat  present  and  what 
there  was  showed  a patchy  distribution.  There  was  rather  much  blood  present. 
Muscle  : A sarcosporidium  was  found  in  a section  of  muscle.  No  fat  was  present. 
Some  of  the  fibres  had  a tortuous  appearance  and  were  rather  hyaline.  Spleen  : 
The  capsule  was  unusually  thick  and  included  star-shaped  clusters  of  lymphocytes. 
The  sinuses  contained  an  unusual  amount  of  pigment.  The  trabeculae  were  very 
conspicuous  and  the  follicles  rather  scanty. 

Pathological  Anatomical  Diagnosis. — Formation  of  fibrous  (cicatricial)  tissue  in 
the  liver.  Atrophy  of  the  liver  cells  and  pigmentation.  Stasis  and  haemorhages  In 
the  lobules.  Atrophy  of  glomeruli  of  the  kidney  and  interstitial  nephritis.  Large 
amount  of  pigment  in  suprarenal  capsules.  Perisplenitis  and  atrophy  -of  follicles 
in  the  spleen. 

Etiological  Diagnosis. — Dunziekte. 

E pi  crisis. This  horse  was  diagnosed  as  Dunziekte  by  the  Government  Veterin- 

arv  Officer  of  Kokstad  and  sent  to  Onderstepoort  where  it  was  under  observation 
for  a period  of  one  hundred  and  sixteen  days.  The  symptoms  at  first  were  not 
well  pronounced,  later  the  disease  developed  rapidly-  The  microscopical  examination 
revealed  the  presence  of  acute  lesions  in  the  right  lobe  of  the  liver  and  further 
advanced  ones  in  the  left  and  middle  lobes.  The  former  were  recognisable  as  stasis 
in  the  central  portions  of  the  lobules  leading  to  haemorrhages  and  to  the  thickening 
of  the  veins.  The  fibrous  organisation  in  left  and  middle  lobes  indicated  the 
final  stages.  In  this  case  therefore  all  stages  : primary,  transitional  and  final— 

could  he”  recognised.  „ i * i o/uu  -ir 

16.  Horse  11349.  an  aged  grey  mare  arrived  from  Kokstad  on  the  24th  May. 

1917.  with  the  diagnosis  of  Dunziekte. 
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Status  jiicscns  : She  did  not  show  any  definite  symptoms  of  the 

disease.  The  condition  was  somewhat  poor.  13th  August,  1917  : The 

mare  had  foaled  during  the  night.  14th  August,  1917  : The  mare  was 

brought  to  a loose  box  being  very  weak.  15th  August,  1917  : The  foal  died 

during  the  night.  The  mare  was  found  in  the  morning  stretched  out  in  the  box- 
16th  August,  1917  : She  was  still  down.  Decubitus  was  noted  on  the  near  hip.  The 

vulva  was  swollen.  The  mucosa  was  yellow  in  colour,  and  a haemorrhagic  infiltration 
and  a good  deal  of  blood  were  noted  to  be  present  in  it.  The  mare  was  killed  on 
the  same  date.  Temperature  record  : Some  slight  disturbances  of  an  indefinite 

character  were  present  in  the  temperature  curve  during  the  first  four  weeks.  They 
were  somewhat  more  pronounced  in  the  first  half  of  July,  the  morning  records  being 
at  times  at  about  100°F.  the  evening  ones  at  101°F.  and  above,  but  only  once  rising 
as  high  as  102°F.  In  the  second  half  of  the  same  month  they  were  normal.  An 
irregular  curve  without  any  definite  character  was  again  noticeable  in  the  last 
fourteen  days.  . 

Autopsy. — It  was  commenced  three  hours  after  death.  The  condition  was  poor. 
The  abdomen  was  not  distended.  Rigor  mortis  was  not  complete.  Decubitus  was 
present  on  the  near  hip.  The  skin  around  the  eyes  was  swollen  and  showed 

abrasions  on  the  zygomatic  ridges-  The  vulva  was  swollen  and  a haemorrhagic 
discharge  was  present.  The  mucosa  of  the  left  labium  was  yellowish  due  to  serous 
liquid  oozing  out,  the  adjacent  skin  was  dry,  like  parchment.  The  blood  of  the 
axillary  vein  was  not  completely  coagulated  and  not  staining  well.  The  muscles 
had  a brown-yellowish  tinge.  The  traces  of  fat  present  were  ochre  yellow  in 
colour.  The  salivary  glands  showed  nothing  unusual.  The  submandibular  lymph 
nodes  were  of  usual  size,  supported  by  a slightly  oedematous  tissue.  The 
retropharyngeals  showed  no  changes,  the  upper  cervicals  were  slightly  moist. 
The  retropharyngeal  connective  tissue  was  gelatinous  and  on  section  showed  a 
haemorrhagic  infiltration,  entering  into  the  muscles  of  the  larynx.  The  left  guttural 
pouch  was  perforated  (bullet  wound).  'The  thyroids  were  small  and  pale.  Tongue, 
oesophagus  and  pharynx  showed  nothing  unusual.  In  the  larynx  was  a little 
coagulated  blood,  the  mucosa  was  normal,  as  was  also  that  of  the  trachea.  The 
peritoneal  cavity  contained  a quantity  of  brownish  turbid  liquid.  The  serosa 
of  the  intestines  was  pale.  The  serosa  of  the  caecum  showed  fibrous  filaments. 
The  diaphragm  was  convex  anteriorly.  Some  fibrous  filaments  were  present  on  the 
caudal  surface.  No  foreign  contents  were  noted  in  the  pleural  cavities.  The 
mediastinal  and  bronchial  lymph  nodes  showed  no  changes.  Both  lungs  were  in  the 
expiratory  stage,  shrunken.  The  visceral  pleura  appeared  somewhat  shrivelled.  That 
of  the  right  lung  was  somewhat  bluish.  Emphysema  was  present  in  both  apices. 
The  consistence  of  the  tissue  was  elastic.  The  left  bronchi  showed  nothing  unusual, 
neither  did  the  arteries  nor  the  veins.  The  parenchyma,  on  section  was  somewhat 
moist.  The  right  lung  contained  some  blood.  The  intima  of  the  arteries  and 
veins  was  smooth.  Some  froth  was  present  in  the  bronchi.  The  thoracic  trachea 
and  aorta  were  embedded  in  a gelatinous  substance.  The  anterior  mediastinal 
and  the  caudal  cervical  lymph  nodes  were  much  enlarged,  moist  and  surrounded 
by  gelatinous  tissue.  Under  the  pleura  of  the  pericardium  was  some 
ochre  yellow  fat.  The  sac  contained  180.  c.cs  of  clear  straw-coloured  liquid.  The 
right  ventricle  of  the  heart  was  empty.  In  the  atrium  was  a little  blood.  The 
ostium  admitted  four  fingers.  The  left  ventricle  was  empty,  the  ostium  admitted 
three  fingers.  The  epicardium  was  of  a slightly  pale  colour.  The  fat  in  the 
sulci  was  somewhat  gelatinous.  The  right  endocardium  showed  nothing  unusual. 
The  septum  showed  some  yellow  discolouration.  The  left  ventricle 

was  contracted,  the  endocardium  was  somewhat  pale.  The  foramen  ovale 

was  closed.  The  vena  magna  cordis  showed  nothing  unusual,  neither  did 
the  coronary  arteries.  The  periportal  lymph  nodes  were  somewhat  moist  and 
reddened.  The  liver  was  small,  the  border  of  the  left  lobe  in  particular  and  also 
the  right  ventral  one  were  thin.  The  caudal  surfaces  of  the  liver  showed  the 
lymph  vessels  standing  out  distinctlv  and  well  ramified.  Fibrous  patches  and 
filaments  were  present  on  the  right  lobe.  The  surface  was  slightly  uneven,  and 
of  somewhat  corrugated  appearance.  On  cutting,  the  tissue  was  resistant  to  the 
knife.  The  colour  was  light  greyish  brown,  somewhat  mottled  due  to  the  uneven 
distribution  of  pigment  in  lines  and  patches.  The  lobulation  was  not  distinct.  The 

consistence  was  hard.  The  left  lobe  was  much  pigmented.  'The  pancreas  was 
moist,  somewhat  pale  in  colour  (pale  brown  colour,  in  parts  almost  yellowish).  The 
splenic  lymph  nodes  were  slightly  enlarged  and  moist.  The  spleen  was  small. 
35  x 15  c.m.  There  were  some  depressions!  on  its  parietal  surface  . The  ligamentum 
reno-lienale  was  gelatinouslv  infiltrated.  The  pulp  was  light  brown : the  trabe- 
culae were  distinct ; the  follicles  were  not  visible.  The  consistence  was  somewhal 
tough.  The  pulp  could  be  scraped  off  only  with  difficulty.  The  capsule  of 
the  left-  suprarenal  gland  was  gelatinous.  The  cortex  was  light  brown:  that  of  the 
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right  gland  was  yellow  and  showed  yellow  streaks.  The  right  kidney  was  embedded 
in  a gelatinous  capsule,,  the  left  likewise.  The  fibrous  capsule  of  the  left  kidney 
was  easily  detached.  On  section  the  parenchyma  appeared  light'  brown ; the  glome- 
ruli were  distinct ; the  medulla  was  slightly  injected ; the  intermediary  zone  was 
white,  slightly  raised  and  striated ; the  consistence  was  slightly  tough.  The  right 
capsule  was  also  easily  detachable.  In  the  parenchyma  were  seen  some  white  foci 

which  on  section  were  noted  to  penetrate  about  4.  nr.m.  into  the  parenchyma;  the 
glomeruli  were  distinct ; the  intermediary  zone  was  streaky  white ; the  medulla  was 
pale;  a fair  amount  of  blood  was  present.  I he  stomach  was  distended  by  packed 
food.  In  the  oesophageal  portion  was  a number  of  gastrophilus  larvae.  The 
mucosa  of  the  fundus  was  pale,  and  a slight  mucous  deposit  was  present.  The 
small  intestines  showed  a pale-yellowish  thickened  mucosa.  The  floating  colon  con- 
tained a slight  mucous  deposit.  Also  the  colon  mucosa  was  pale  and  somewhat 
thickened.  Faeces  were  distending  the  rectum.  The  mesenteric  lymph  nodes 
were  slightly  enlarged,  moist  and  embedded  in  a gelatinous  tissue.  The  mesentery 
contained  gelatinous  fat.  The  abdominal  aorta  showed  nothing  unusual-  An 
aneurism  was  present  in  the  arteria-ileo-caeco-colica  with  a thrombus  and  a thickened 
wall.  The  urinary  bladder  was  empty  and  contracted.  The  uterus  was  large  and 
haemorrhagic  infiltrations  were  in  the  body  of  the  uterus.  The  wall  were  thickened. 
In  the  lumen  was  some  haemorrhagic  liquid.  The  walls  of  the  right  cornu  were 
much  thickened  by  haemorrhagic  infiltration  and  in  the  corpus  near  the  inner  orifice 
was  a’ blood  coagulum  (the  size  of  a small  apple).  The  left  cornu  was  smaller;  th& 
mucosa  was  also  thickened  by  haemorrhages  and  covered  with  blood.  The  vulva 
was  thickened  by  oedematous  infiltration.  The  external  orifice  was  open  and 
showed  haemorrhagic  infiltration.  The  mucosa  of  the  vagina  showed  nothing  unusual. 
Left  and  right  ovary  were  normal.  Teeth  : There  was  a cavity  in  the  first  molar 

of  upper  jaw  and  a corresponding  elevation  in  the  molar  of  the  lower  jaw.  lit 
the  femur  the  marrow  was  yellow  gelatinous  in  the  proximal  portion,  and  red  gela- 
tinous in  the  distal  ; likewise  in  the  humerus.  A haemorrhage  was  present  between 
cerebellum  and  medulla  oblongata  (bullet). 

Pathological  Anatomical  Diagnosi — Atrophy  and  cirrhosis  of  the  liver.  Peri- 
hepatitis fibrosa.  Pigmentation  of  liver.  Atrophy  of  spleen.  Infarcts  'in  kidneys. 
Brown  atrophy  of  the  skeletal  muscles.  Oedema  of  lymphatic  glands.  Emphysema 
pulmonum.  Oedema  pulmonum.  Slight  hydropercardium.  Dilatation  and  impaction 
of  the  stomach.  Enteritis  catarrhalis.  Uterus  in  stage  of  post  partum.  Slight  peri- 
tonitis. Parasitic  aneurism.  Perityphlitis  fibrosa.  Parasites. 

Microscopical  Examination. — Liver  : Distortion  of  tile  lobular  liver  picture  by  the- 
presence  of  hyaline  connective  tissue  in  the  septa  and  fibrillar  bundles  breaking 
up  the  lobules.  The  central  veins  showed  thickened  walls,  distinctly  hyaline  in 
some1  parts.  There  were  haemorrhages  present  and  patches  of  light  brown  yellow 
pigment,  there  were  also  patches  of  fatty  degeneration. 

Pathological  Anatomical  Diagnosis. — Fibrous  (cicatricial)  organisation  of  the  liver; 
atrophy  of  liver  cells.  Stasis  and  haemorrhage.  Pigment  and  fatty  degeneration. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — The  mare  was  under  observation  eightv-four  days-  She  was  sent 
as  a Dunziekte  case  by  the  Government  Veterinary  Officer,  Kokstad.  Neither  on 
arrival  nor  during  the  further  observations  were  the  symptoms  well  pronounced. 
The  mare  gradually  lost  condition  however  and  was  weak,  the  weakness  developing 
acutely  after  parturition.  She  was  then  killed.  The  naked  eye  lesions  of  Dunziekte 
were  well  developed.  The  haemorrhages,  the  thickened  central  veins,  radiating 
between  the  atrophied  liver  cell  rows  and  linking  up  with  the  thickened  septa  were 
microscopically  demonstrated.  The  case  was  considered  to  be  a transition  stage.  It 
is  of  interest  that  notwithstanding  the  fairly  advanced  degenerative  processes  of  the 
liver  parenchyma  nervous  symptoms  were  hardly  noticed.  The  parturition  was 

apparently  responsible  for  the  debilitated  condition  of  the  mare  which  made  her 
slaughter  advisable. 

17.  Horse  11388.  an  eight-year-old  bay  gelding,  arrived  from  Kokstad  on  the 
11th  July,  1917,  as  a-  case  of  Dunziekte. 

Status  presens  : Condition  moderately  fair.  Whitewash  marks  were  in  frontal 
region  and  on  forelock.  The  temporal  fossae  were  filled  as  in  a case  of  a slight 
dikkop,  the  eyes  were  bulged  out  to  an  unusual  extent.  The  conjunctival  mucous 
membranes  were  pale  with  the  vessels  injected.  The  horse  had  a tendency  to  lean 
forwards,  placing  the  front  limbs  backwards  under  the  body,  the  head  was  hang- 
ing low.  The  pulse  was  40,  somewhat  weak,  resiprations  20.  In  the  stable  the 
horse  was  observed  to  stand  with  the  head  in  the  manger,  when  walking  it  dragged 
the  hind  legs. 

Symptoms  : 13th  July,  1917  : The  horse  when  in  the  stable  was  pushing  the 
head  against  the  wall.  The  upper  eyelids  were  slightly  lachrymose;  the  con- 

junctival mucous  membranes  were  slightly  reddened.  The  reflexes  were  normal. 


155 


Pulse  : 40,  of  good  quality.  The  heart  impulse  was  distiffct  but  not  extended. 
The  abdomen  was  slightly  tucked  up;  the  horse  was  not  feeding  well.  In  the 
position  at  rest  the  hind  limbs  were  placed  forwards  and  the  front 

ones  backwards.  The  head  was  hanging  low,  the  body  slightly  push- 
ing forwards.  The  horse  walked  somewhat  clumsily  and  was  slightly  sway- 
ing. 14th  July,  1917  : Abrasions  were  present  on  the  zygomatic  process  of  the 

frontal  region.  The  horse  appeared  more  attentive  than  on  previous  day. 

15th  July,  1917  : A loss  in  condition  became  noticeable,  the  bulging  of  the  fossa 
temporalis  and  of  the  eyes  was  less.  The  conjunctival  vessels  were  injected.  Pulse  : 
40.  17th  July,  1917  : The  tendency  to  lean  forwards  was  still  present.  23rd 
July,  1917  : The  walk  was  still  clumsy.  The  eyes  were  staring.  30th  July,  1917  : 
Loss  of  condition  had  continued-  The  fossae  temporales  were  still  bulged  out,  the 
eyes  were  slightly  retracted.  Pushing  forward  position  was  still  taken  up.  Abrasions 
on  head  had  healed  up.  3rd  August,  1917  : The  walk  was  clumsy,  the  movement 
of  the  legs  was  dragging,  the  body  swaying.  6th  August,  1917  : The  horse  did  not 
feed  well ; it  was  leaning  with  the  nose  against  the  railings.  Fresh  abrasions 
were  present  in  the  frontal  region  around  the  eyes.  11th  August,  1917  : Anorexia; 
abdomen  tucked  up ; slight1  abdominal  respiration ; pushing  forward ; walking 
clumsily ; swaying  in  the  loins,  and  dragging  of  the  legs  were  noted.  Yawning  was 
present.  16th  August.  1917  : The  heart  impulse  was  faintly  felt,  the  conjunctival 
vessels  were  injected.  19th  August,  1917.  The  horse  was  observed  to  walk  in  a circle, 
when  at  rest  an  abnormal  position  was  taken  up.  20th  August,  1917  : The  heart 
impulse  was  feeble.  The  legs  were  slightly  swollen,  the  near  hind  most.  21st 
August,  1917  : Some  improvement  had  become  noticeable.  22nd  August,  1917  r 

Swelling  of  the  fossa  temporalis  had  decreased.  The  excoriations  of  the  head 
were  healed  up.  'The  legs  were  still  swollen.  Fresh  wounds  were  present  on 
both  hocks.  23rd  August,  1917  : The  heart  impulse  was  slight.  The  conjunctival 

membranes  were  pale.  30th  August,  1917  : The  horse  when  at  rest  placed  his 
fore  legs  backwards  and  the  hind  legs  forwards.  A slight  dyspnoea  was  present- 
The  hind  legs  were  slightly  swollen.  31st  August,  1917  : The  swelling  of  the 
fossa  temporalis  was  considerably  reduced.  An  improvement  had  become  noticeable. 
2nd  September,  1917  : The  fossa  was  again  filled.  The  pushing  forward  movement 
was  noticeable.  3rd  September,  1917  : The  pushing  forward  was  well  pronounced.  7th 
September,  1917  : The  swelling  of  the  legs  had  considerably  decreased.  9th  Septem- 
ber, 1917  : The  fore  legs  were  swollen.  The  fossa  temporalis  was  bulging  out, 

the  eyes  were  standing  out.  The  heart  impulse  was  fairly  distinct.  10th  Septem- 
ber, 1917  : The  near  hock  was  swollen.  11th  September,  1917  : When  at  rest  the  front 
legs  were  spread  out.  13th  September,  1917  : The  gait  was  very  clumsy.  The  horse 
staggered  from  side  to  side  and  showed  marked  weakness  in  the  hind  quarters.  The 
eyeballs  were  somewhat  protruding.  The  animal  was  not  quite  conscious ; it  was 
observed  to  stand  with  head  lowered,  somnolent.  The  legs  were  placed  under  the 
body  in  an  unphysiological  manner.  The  horse  was  also  seen  to  push  forwards 
with  the  front  limbs  extended  backwards  and  the  hind  legs  forwards,  all  legs  being 
spread  apart.  16th  September,  1917  : When  bringing  the  horse  out  of  the  stable  it 
had  great  difficulty  in  walking,  blundering  all  over  the  place  and  pushing  violently 
forwards  ; when  at  rest  the  legs  were  widely  spread-  The  fossa  temporalis  was  much 
bulged  out,  as  in  a severe  case  of  dikkop.  Temperature  records  were  kept  from  12th 
July,  1917  until  15th  September,  1917.  At  the  beginning  of  August  some  slight  disturb- 
ances in  the  temperature  curve  were  noted  and  again  at  intervals  at  the  end  of  the 
month.  Irregular  slight  disturbances  were  also  present  in  September.  The  pulse 
during  this  period  was  very  irregular,  at  times  60  per  minute,  coinciding  with  a slight 
temperature  disturbance,  and  as  high  as  64  on  two  successive  days  coinciding  with 
a temperature  disturbance,  that,  however,  did  not  , exceed  10T2°F.  The  highest 
temperature  record  was  on  12th  September  passing  102'2°F.,  the  horse  died  on  the 
16th  September,  1917. 

Examination  of  mine  : (16th  August,  1917).  Total  Nitrogen  = 2'91.  Amino  acid 
N.  ='094  per  cent,  or  3.2  per  cent,  of  total  Nitrogen.  Ammonia  N.  = -029  per  cent, 
or  1 per  cent,  of  total  Nitrogen.  Bile  pigments  : Slight.  Huffer-t  reaction.  Albumen 
small  (-025  per  cent.).  Some  reducing  bodies  (reducing  Fehling)  were  also  present 
in  an  amount  above  the  normal,  but  their  significance  was  not  obvious.  Glucose  it- 
self was  at  most  only  present  in  insignificant  amount.  The  significance  to  be  attached 
to  the  presence  of  3.2  per  cent,  amino  acid  of  the  total  Nitrogen  is  questionable, 
since  extremes  of  “ normal  range  ” are  not  well  known. 

Autopsy  was  commenced  about  six  hours  after  death.  The  condition  was 

poor.  Rigor  mortis  was  present.  Patches  of  decifbitus  were  on  hips  and 
on  orbital  regions.  The  fossa  temporalis  was  swollen.  The  left  tarsus  was 
swollen.  Ap  ulcerating  wound  was  present  on  apex  of  olecranon.  rFhe  conjunctiva? 
were  very  pale,  also  the  mucosa  of  the  mouth.  An  ulcerating  wound  was  present  on 
left  labial  commissure.  The  abdomen  was  sunken,  on  opening  a straw  coloured 
liquid  escaped.  The  peripheral  blood  was  dark,  badly  coagulated.  rl  he  flesh  was 
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'brown ; the  subcutaneous  tissue  pale  and  dry.  The  bronchial  and  mediastinal  lymph 
nodes  were  enlarged  and  moist.  The  mucosa  of  the  cervical  trachea  was  very 
pale,  foam  and  liquid  serum  were  present  in  the  lumen,  also  in  the  larynx.  The 
intermandibuiar  and  post  pharyngeal  lymph  nodes  were  slightly  moist.  The 
thyroids  were  pale.  The  costal  pleura  was  smooth  and  glistening.  The  diaphragm 
was  convex  anteriorly.  Fibrous  filaments  on  cranial  surface  were  not  very  numer- 
ous. A haemorrhagic  extravasation  was  present  in  the  muscular  portion.  The  left 
lung  was  slightly  inflated.  Fibrous  filaments  were  fairly  numerous  and  fibrous 
thickenings  were  also  present  on  the  visceral  pleura.  The  apical  lobe  was  emphy- 
sematous. Under  the  pleura  were  haemorrhagic  extravasations  penetrating  into  the 
parenchyma,  which  was  slightly  hyperaemic  and  oedematous.  Foam  escaped  on 
section  from  the  tissue  and  was  also  present  in  the  bronchi  the  mucosa  of  which 
was  pale.  The  pulmonary  artery  showed  nothing  unusual.  On  the  pleura  of 
the  right  lung  were  fibrous  patches  and  filaments.  Emphysema  was  present  in  the 
apical  lobe.  The  parenchyma  was  slightly  oedematous.  The  mucosa  of  the  bronchi 
showed  injected  blood  vessels.  Froth  was  found  in  the  thoracic  trachea.  The 
mucosa  showed  nothing  unusual.  The  aorta  showed  no  changes.  The  mediastinal 
lymph  nodes  appeared  moist  and  full  of  blood.  The  pericardium  contained  320  c.c. 
clear  yellow  liquid.  The  left  ventricle  of  the  heart  contained  partly  coagulated  dark 
blood;  the  ostium  atrio-ventriculare,  was  open  for  four  fingers.  The  right  ventricle 
contained  a small  amount  of  dark  coagulated  blood  the  ostium  admitted  the  hand. 
A gelatinous  infiltration  was  in  the  fat  at  the  base  of  the  epicardium.  Slightly  diffuse 
haemorrhagic  extravasations  were  near  the  apex  of  the  heart.  In  the  left  endocardium 
were  two  small  ecchymoses-  'The  myocardium  was  translucent  and  slightly  soft. 
The  ductus  eholedochus  was  open.  Fairly  numerous  fibrous  filaments  were  on  the 
capsule  of  the  liver  and  fibrous  thickenings  on  the  diaphragmatic  surface.  A few 
calcareous  nodules  were  present  under  the  capsule.  In  the  dorsal  part  of  the  right 
lobe  was  an  infarct  like  mass,  6 c.m.  in  diameter,  of  fatty  appearance  with  a few 
haemorrhages  which  were  raised  over  the  surface.  The  liver  parenchyma  was  firm 
when  cut.  It  was  finely  granular  with  indistinct  lobulation,  of  grey  and  yellow 
grey  discolouration.  A fairly  marked  peculiar  network  was  noticeable.  The  pan- 
creas was  very  rich  in  blood.  The  splenic  lymph  nodes  were  moist.  Spleen  : 45  x 
21  c.m.  In  the  capsule  were  a few  small  extravasations,  about  the  size  of  a three- 
penny piece.  On  section  the  follicles  were  not  distinct,  the  septa  were  fairly  distinct ; 
the  parenchyma  was  dark  red,  the  consistence  was  normal.  The  suprarenal  glands 
showed  the  presence  of  fat.  The  left  kidney  capsule  was  easily  detached.  A white 
focus  was  present  raised  over  the  surface  1 c.m.  in  diameter  and  wedge  shaped.  A 
striation  was  noticeable  in  the  cortex.  The  consistence  appeared  somewhat  soft. 
The  right  kidney  appeared  enlarged,  the  fibrous  capsule  detached  easily.  On  section 
the  parenchyma  of  all  three  zones  appeared  rich  in  blood.  Striation  of  the  cortex 
was  noticeable.  The  consistence  appeared  somewhat  soft.  Numerous  gas- 
trophilus  larvae  were  in  the  stomach.  The  mucosa  of  the  fundus  was  diffusely 
hyperaemic.  a spiroptera  tumour  was  present  and  numerous  spiroptera.  The  duodenum 
showed  nothing  unusual.  The  small  intestines  were  empty ; the  jejunal  mucosa  was 
slightly  thickened  and  pale  and  coated  with  red  mucus.  The  ileum  was  similar. 
The  mucosa  of  the  caecum  was  slightly  slate  coloured.  The  colon  mucosa  was  thick 
and  showed  yellow  discolouration.  A few  sclerostomes  were  present.  The  mesen- 
teric lymph  nodes  were  moist  and  enlarged.  The  abdominal  aorta  and  mesenteric 
artery  showed  nothing  unusual.  The  urinary  bladder  was  distended  with  thick 
viscid  turbid  urine ; the  mucosa  vessels  were  injected.  A few  ecchymoses  were 
present  near  the  apex.  The  brain  substance  was  very  pale.  The  marrow  of  the 
humerus  was  of  fatty  appearance  and  showed  gelatinous  infiltration,  also  that  of  the 
femur. 

Pathological  Anatomical  Diagnosis- — Decubitus  on  head  and  different  parts  of 
body  and  legs.  Anaemia.  Brown  atrophy  of  the  muscles.  Haemorrhage  in  diaphragm. 
Pleuritis  fibrosa.  Emphysema  pulmonum.  Haemorrhages  in  lungs.  Oedema  of 
the  lungs.  Atrophy  of  the  adipose  tissues.  Perihepatitis  fibrosa.  Helminthiasis 
nodularis.  Cirrhosis  of  the  liver.  Haemorrhages  in  capsule  of  spleen.  Atrophy  of 
the  spleen.  Infarcts  in  kidney  and  liver.  Parasites  in  intestines.  Oedema  of  lymph 
nodes.  Ecchymoses  in  urinary  bladder. 

Microscopical  Examination. — Liver  : There  was  a disturbance  in  the  normal 

liver  picture  ; the  liver  cell  rows  were  out  of  order.  This  was  due  to  the  presence 
of  fibrous  tissue  both  in  the  centre  and  in  the  periphery  of  a lobule.  In  the  central 
portion  it  was  the  vein  that  was  thickened  and  fibrillar  bundles  ran  out  from  it  into 
the  periphery  of  the  lobule.  At  some  places  there  were  blood  pools  present  between 
the  fibrillar  strands  emanating  from  the  central  vein-  The  septum  likewise  showed 
thickening,  more  in  some  parts  than  in  others.  Both  the  central  and  the  peripheral 
fibrous  strands  were  lined  by  pigmented  liver  cells,  which  were  also  included  in  the 


septum.  There  was  more  pigment  in  the  central  than  in  the  peripheral  portion.  At 
some  places  the  fibrous  strands  of  the  centre  and  the  periphery  linked  up  and  formed 
a root  stock  of  connective  tissue  including  the  liver  cell  rows  that  had  broken  up 
into  pieces  and  single  cells,  many  of  the  cells  were  entirely  out  of  shape.  There 
were  also  liver  cells  present  with  unusually  large  nuclei  staining  deeply.  There  was 
also  an  increased  number  of  round  cells  forming  small  clusters  in  the  septa.  Kidney  : 
No  changes  were  noted.  Heart  : Nothing  unusual  was  noted  in  the  walls.  In  the 
septum  were  patches  in  which  the  fibres  were  replaced  by  connective  tissue,  rich  in 
cells  and  what  remained  of  the  fibres  was  pale  stained.  One  sarcosporidium  was 
present.  jMuscle  : some  sarcosporidia,  were  present  in  the  muscles.  The  fibres 
appeared  narrow  and  the  number  of  sarcolemma  nuclei  appeared  increased-  Sup- 
rarenal glands  : fat  was  mainly  present  in  the  zona  reticulata  and  a little  in  the 
zona  glomerulosa,  the  zona  fasciculata  was  free  of  it.  Spleen  : The  trabeculae  were 
very  conspicuous,  the  follicles  were  rare  and  there  was  much  brown  and  yellow 
pigment  in  the  sinuses. 

Pathological  Anatomical  Diagnosis. — Fibrous  (cicatricial)  organisation  of  the 
liver.  Atrophy  of  liver  cells.  Pigmentation.  Hypertrophy  ,of  liver  cells.  Stasis 
and  haemorrhage.  Emigration  of  round  cells.  Myositis  fibroblastiea.  Atrophy  of 
skeletal  muscles.  Atrophy  of  spleen. 

Etiological  diagnosis. — Dunziekte. 

Epicrisis. — The  horse  was  sixty-seven  days  under  observation  during  which  time 
it  showed  the  symptoms  of  Eunziekte,  varying  at  intervals  in  intensity  but  gradually 
increasing  in  severity.  A peculiar  symptom  was  the  bulging  of  the  fossa  temporalis 
as  in  a case  of  dikkop  and  the  protrusion  of  the  eyeballs,  which  symptoms  appeared 
and  disappeared  at  intervals.  Phenomena  of  this  kind  can  be  produced  by  compress- 
ing the  jugular  veins,  in  some  horses  more  easily  than  in  others  and  in  various  de- 
grees of  intensity.  They  were  perhaps  connected  with  the  distention  of  the  stomach. 
On  microscopical  examination  blood  pools  and  fibrous  organisation  were  found  along- 
side with  emigration  of  round  cells,  viz.  : primary  and  secondary  lesions.  The  case 
was  interpreted  to  be  the  transition  stage  and  rather  far  advanced. 

18.  Horse  10555,  a bay  gelding,  4g  years  old. 

Anamnesis. — It  was  admitted  to  the  sick  lines  at  Roberts’  Heights  on  the  29th 
July,  1916,  when  it  showed  symptoms  of  stomach  staggers.  It  had  been  regularly 
treated  with  aloes,  Mag.  Sulph.  Nux.  Vom. , Ferri  Sulph.,  Soda  Bicarb,  and  during 
the  treatment  showed  some  improvement.  It  was  handed  over  to  the  Laboratory, 
Onderstepoort,  and  arrrived  on  the  10th  August,  1916. 

Status  presens  : The  horse  still  possessed  the  winter  coat.  The  hocks  and  the  tail 
were  soiled  with  faeces.  A slightly  pushing  forwards  attitude  was  taken  up.  White- 
wash was  present  on  both  orbital  processes  and  a wound  on  the  near  one.  The  horse 
was  not  attentive.  The  pulse  rate  was  at  56 ; the  respiration  16.  The  visible 
mucous  membranes  were  slightly  pale;  the  right  conjunctiva  showed  some 

ecehymoses.  The  cornea  was  sensitive ; also  the  coronet.  A swaying  gait  was 
noticed,  the  hind  limbs  were  awkwardly  and  clumsily  placed  down,  occasionally  the 
hind  hoofs  were  dragged  along  the  ground. 

Symjitoms  : 11th  August,  1916  : The  frontal  region,  the  forelock  and  the  nose 
showed  whitewash  marks.  The  horse  was  inclined  to  hang  the  head  low  at 

times.  16th  August,  1916.  No  further  changes  were  noticeable.  20th  August, 

1916  : The  animal  showed  a slight  improvement.  21st  August,  1916  : The  animal 
showed  an  attack  of  staggers,  it  was  found  lying  in  the  box  in  dog  fashion 

with  front  limbs  stretched  forwards;  it  rose  voluntarily;  when  standing 
It  yawned  frequently.  It  stood  then  in  a listless  dull  fashion,  the  limbs  irregu- 
larly placed  under  the  body.  As  soon  as  the.  horse  came  up  against  an  object  in 
front  it  pushed  forwards.  Whitewash  marks  on  front  of  head  and  side  of  the 
body  were  of  considerable  dimensions.  The  animal  was  in  a state  of  deep  stupor. 
23rd  August,  1916  : The  bruises  on  head  had  increased  in  size,  whitewash  marks 
were  prominent  on  the  head.  The  horse  walked  heavily  and  was  stumbling-  24th 
August,  1916  : Flies  were  settling  on  the  animal,  it  walked  heavily  and  clumsily ; 
it  was  observed  to  feed  very  slowly.  28th  August,  1916  : It  showed  a slight  im- 
provement, the  gait  was  still  swaying ; the  steps  were  irregular  and  the  legs 
dragging.  Whei>  standing,  the  horse  appeared  not  to  be  quite  conscious  of  its  sur- 
roundings. 31st  August,  1916  : Dragging  of  hind  limbs,  swaying  gait  and  stumbling 
were  conspicuous.  The  membrana  nictitans  did  not  pass  over  the  eye,  when  pressure 
was  exerted  on  it.  .Slight  lachrymation  was  present.  Pushing  forwards  was  well 
pronounced.  Whitewash  marks  were  present  on  both  sides  of  the  body.  2nd  Sep- 
tember, 1916  : An  abnormal  position  was  taken  up  by  the  animal  when  at  rest.  The 
frontal  region  and  the  sides  of  the  body  showed  marked  whitewash  brushings.  A 
decreased  sensitiveness  of  the  cornea  was  noticeable,  the  stupor  was  increased,  the 
gait  was  swaying.  5th  September.  1916  : Somnolence  was  pronounced,  lachrymation 
of  both  eyes  "was  present;  the  lower  lip  was  relaxed,  hanging.  The  horse  did  not 
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stand  in  a normal  position.  The  near  hind  leg  was  swollen.  Bruises  were  present  on: 
the  point  of  the  hips.  Tail  and  point  of  ears  also  showed  whitewash  marks.  12th 
September,  1916  : The  animal  showed  improvement  in  gait  and  appearance.  13th 

September,  1916  : A slight  serous  discharge  was  present  in  both  nostrils-  14th  Sep- 
tember, 1916  : Another  relapse  occurred.  The  horse  was  pushing  markedly  for- 

wards, bruises  on  orbital  ridges  and  on  hocks,  whitewash  marks  on  head  and  body 
were  present;  swaying  and  stumbling  were  pronounced.  4 p.m.  : the  animal  was 
dull,  standing  with  the  head  in  the  corner  and  pushed  forwards  very  markedly.  15th 
September,  1916  : Animal  died  between  8 and  8.45  a.m. 

Autopsy. — Rigor  mortis  was  present.  The  condition  was  poor.  Wounds  were 
present  in  various  parts  of  the  skin.  The  mucous  membranes  were  somewhat  pale. 
The  flesh  was  pale.  The  subcutaneous  tissue  contained  very  little  fat.  The  retro- 
pharyngeal and  upper  cervical  lymph  nodes  were  fairly  rich  in  blood.  The  tongue, 
pharynx  and  oesophagus  showed  no  changes.  The  mucosa  of  the  larynx  and  of  the 
trachea  was  slightly  reddened,  the  vessels  were  injected.  The  mediastinal  and 
bronchial  lymph  nodes  showed  no  changes.  The  left  lung  was  shrunken.  The  pleura 
was  smooth.  On  section  a fair  amount  of  blood  was  present.  The  consistence  of  the 
parenchyma  was  elastic.  The  mucosa  of  the  bronchi  showed  no  changes.  The  pulmonary 
artery  contained  partly  coagulated  blood.  The  pleura  of  the  right  lung  was  smooth. 
A fair  amount  of  blood  escaped  on  section.  The  consistence  of  the  parenchyma  was 
elastic.  The  pericardium  contained  200  c.c.  of  turbid  reddish  fluid.  The  epicar- 
dium  was  normal.  Both  ventricles  were  empty.  The  right  endocardium  showed  a few 
ecchymoses.  The  valves  showed  no  changes.  The  myocardium  was  pale  on  section 
and  the  consistence  was  somewhat  soft.  The  liver  was  small.  The  capsule  appeared 
shiny.  On  section  no  lobules  could  be  recognised  : much  fibrous  tissue  seemed  to  be 
present,  the  colour  was  pale;  the  consistence  was  hard.  The  pancreas  showed  no 
changes.  Spleen  33  x 16  c.m.  The  capsule  was  tense,  the  colour  of  the  pulp  was 
somewhat  dark;  the  consistence  slightly  softened.  The  suprarenal  glands  showed  no 
changes.  The  fibrous  capsule  of  the  kidney  was  easily  detached ; the  glomeruli  were 
distinct ; the  consistence  was  normal.  The  fundus  mucosa  of  the  stomach  of  the 
small  and  large  intestines  likewise.  The  mesenteric  lymph  nodes  were  normal.  The 
urinary  bladder  contained  turbid  yellow  urine.  The  bone  marrow  of  the  femur 
showed  a marked  red  infiltration,  the  humerus  only  to  a lesser  degree. 

Pathological  Anatomical  Diagnosis. — Trauma  of  the  integument.  Anaemia. 
Atrophy  of  adipose  tissue.  Atrophy  and  cirrhosis  of  the  liver.  Atroohy  of  spleen. 
Slight  hydropericardium.  Ecchymoses  of  both  endocardiums.  Slight  hyperaemia  of 
both  lungs.  Hyperaemia  and  oedema  of  lymph  nodes. 

Microscopical  Examination  (6  x)  : The  liver  showed  two  different  reticular 

arrangements,  one  due  to  the  enlarged  interlobular  septa  and  one  to  yellow  brownish 
pigmentation  between  them.  The  meshes  crossed  in  some  parts.  The  yellow  streaks 
or  lines  apparently  corresponded  with  the  central  veins.  Higher  power  : There 

was  a very  marked  increase  of  fibrous  tissue  present,  both  in  the  centre 

and  in  the  periphery  of  the  lobules.  It  involved  the  sublobular  and 

central  veins,  the  walls  of  which  were  thickened  and  consisted  of  a hyaline  tissue  in 
parts  containing  round  cells.  The  perilobular  tissue  was  increased.  Between 
the  centre  and  the  periphery  were  connections  deranging  the  normal  aspect 

of  the  liver  section.  Fibrillar  tissue  separated  the  liver  cell  rows  and  the 

cells,  breaking  the  lobule  up  into  clusters  dr  groups  or  isolated  cells. 
In  some  places  no  liver  cells  were  left.  All  the  fibrous  tissue,  but  in 

particular  that  along  the  sublobular  and  central  veins  contained  brown 

pigment ; it  was  in  the  connective  tissue  and  in  the  liver  cells.  The  liver  cells  be- 
tween the  connective  tissue  strands  frequently  showed  various  shapes  and  sizes. 
There  was  an  increase  of  bileducts  of  very  small  calibre. 

Pathological  Anatomical  Diagnosis. — Hypertrophy  of  the  walls  of  the  sublobular 
and  central  veins.  Hyperplasia  of  inter  and  intralobular  fibrous  (cicatricial)  tissue: 
Pigmentation.  Atrophy  of  liver  cells.  Regeneration  of  bileducts. 

Epicrisis. — This  horse  had  been  under  observation  forty-eight  days,  having  been 
previously  under  treatment  in  care  of  the  Defence  Force  Veterinary  Officers.  Dur- 
ing its  stay  at  Onderstepoort  the  symptoms  of  Dunziekte  became  very  marked  and  on 

two  occasions  acute  attacks  were  noted  which  could  be  described  as  real  fits  of 

staggers.  On  microscopical  examination  of  the  liver  fibrous  organisation  was  far 

advanced’  and  regeneration  of  bileducts  was  present.  The  case  thus  represented 

Dunziekte  in  its  final  stages. 

19.  Horse  11106.  aged  bay  gelding,  arrived  from  Kokstad  on  the  16th  April,  1917, 
stated  to  be  suffering  from  Dunziekte. 

Status  Presens. — The  condition  was  fair.  The  fetlocks  were  somewhat  swollen. 
Pulse  : 48.  The  vessels  of  the  conjunctiva  were  slightly  injected.  The  coat  was 
smooth.  The  horse  was  fairly  attentive,  both  at  rest  and  when  walking. 

Symptoms. — August,  1917  : The  horse  for  some  time  did  not  show  symptoms 
of  Dunziekte.  Later,  however,  on  closer  watching  it  was  found  that  it  took 
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up  peculiar  attitudes  in  the  stable,  c.g.,  standing  with  eyes  half  closed, 

being  distinctly  dull  and  'resting  the  head  on  the  manger.  7th  September  : 

Swelling  was  noted  on  near  hind  limb.  26th  September — 2nd  October  : 

Symptoms  of  dikkop  (vide  temperature  record).  10th  October  : The  animal 

was  walking  with  a stiff  gait.  The  sheath  was  swollen.  The  mucous  mem- 

branes of  the  eyes  were  congested.  A great  swelling  had  developed  on  the  jaw, 
extending  to  both  upper  and  lower  lips  and  to  the  eye-lids.  The  temporal 
fossae  were  filled.  There  was  a discharge  from  both  nostrils.  The  buccal  mem- 
brane showed  excoriations  and  was  peeling  off,  the  head  was  hanging.  Inspiratory 

-and  expiratory  dyspnoea  was  noted.  The  abdomen  was  tucked  up.  A peculiar 

position  was  taken  up  with  front  legs  under  the  body  and  hind  legs  widely  spread. 
The  horse  was  disinclined  to  move,  when  forced  it  staggered  from  side  to  side. 
Temperature  Record  : The  temperature  was  recorded  from  17th  April,  1917,  until 
10th  October,  1917.  There  was  a normal  record  during  April  and  the  latter  end  of 
May.  Slight  irregularities  were  then  noted  but  of  no  definite  character,  rarely 
passing  101°F.  A more  definite  curve  was  present  in  the  first  week  of  July,  the 
normal  records  were  somewhat  higher  than  usual,  averaging  about  100°F.,  the  evening- 
records  never  passing  10T4°F.  Irregular  temperatures  were  again  noted  in 
the  last  week  of  July  and  about  the  middle  of  August.  On  11th  September  the  horse 
was  placed  in  a horse-sickness  experiment.  Two  reactions  were  noticed,  one  from 
the  sixth  to  the  fourteenth  day  of  a mild  type,  symptoms  of  dikkop  were  present 
from  fourteenth  to  twenty-first  day.  The  second  reaction  lasted  from  the  nine- 
teenth to  twenty-ninth  day,  the  maximum  temperature  was  reached  on  the  twenty- 
fourth  day  with  104°F.  The  horse  was  killed  on  the  10th  October,  1917. 

Autopsy  was  commenced  one-and-a-half  hours  after  death.  The  condition  was 
very  poor.  'The  abdomen  was  sunken.  Rigor  mortis  was  not  complete.  Tfie  eye- 
lids and  lips  were  swollen.  The  visible  mucous  membranes  of  the  eyes  were  pale 
yellow.  A discharge  was  present  from  the  nostrils.  The  septum  of  the  nose  and  the 
■turbinated  bones  showed  no  changes.  On  right  side  opposite  a large  molar  was  an 
erosion  of  the  mucous  membrane.  The  subcutaneous  tissue  was  yellowish,  that  of 
the  head  showed  gelatinous  infiltration  which  extended  into  the  laryngeal  region. 
The  blood  was  pale  and  watery,  it  was  flowing  from  the  cut  vessels.  The  submandi- 
bular and  post  pharyngeal  lymph  nodes  were  oedematous.  The  thyroids  were  pale. 
The  under  surface  of  the  tongue  showed  gelatinous  infiltration  extending  into  the 
muscular  tissue.  'The  oesophagus  showed  nothing  unusual.  Oedema  was  present 
at  the  base  of  the  epiglottis.  The  parietal  and  visceral  serosa  of  the  peritoneum 
was  pale.  Some  yellow  fluid  was  in  the  peritoneal  cavity.  The  diaphragm  was  ” 
convex  anteriorly.  Fibrous  filaments  were  present  on  posterior  surface.  In  the 
pleural  cavities  was  a little  fluid.  The  bronchial  and  mediastinal  lymph  nodes  were 
oedematous.  The  left  lung  was  somewhat  shrunken.  Fibrous  filaments  were  present 
on  the  pleura.  The  parenchyma  showed  no  changes.  The  right  lung  showed 
some  hypostasis ; the  intima  of  the  arteries  and  veins  was  smooth.  The 

mucous  membrane  of  the  thoracic  trachea  was  pale  yellowish  'in  colour.  The 

lower  cervical  lymph  nodes  showed  gelatinous  infiltration.  The  pericardium  contained 
100  c.c.  clear  yellowish  liquid  The  ventricles  contained  a little  coagulated  blood  ; 
.the  right  ostium  atrioventriculare  admitted  four  fingers.  The  left  endocardium 
was  ecchvmosed.  In  the  right  ventricle  under  the  endocardium  was  present  a 
.gelatinous  infiltration.  The  epicardium  showed  no  changes.  The  myocardium  was 
light  red  in  colour.  The  liver  was  solid  to  the  touch ; the  surface  was  uneven.  On 
section  the  lobules  were  indistinct.  A yellow  colour  was  present  uniformly  through- 
out. Some  fibrous  filaments  were  present  on  the  capsule.  The  pancreas  showed 
nothing  unusual.  The  splenic  lymph  nodes  showed  no  changes.  Spleen  39  x 18  c.m. 
“the  pulp  was  firm,  the  trabeculae  were  distinct.  The  right  kidney  capsule  was  easily 
detached  ; the  pelvis  showed  yellow  gelatinous  infiltration  ; the  consistence  was  fairly 
firm.  Slight  paleness  of  the  cortex  was  noted.  The  left  kidney  capsule  showed 
gelatinous  infiltration ; the  cortex  was  pale ; the  consistence  was  rather  firm. 
Stomach  : Spiroptera  and  Gastrophilus  larvae  were  fairly  frequent ; the  mucosa  of 

the  fundus  was  wrinkled.  The  mucous  membranes  of  the  duodenum,  jejunum,  ileum 
and  of  the  large  intestines  showed  no  changes.  The  mucosa  of  the  rectum  was  pale ; 
normal  faeces  were  present.  In  the  anterior  mesenteric  artery  was  a thrombus.  The 
urinary  bladder  contained  yellowish  urine,  it  was  rather  thick  in  consistence.  The 
mucous  membrane  showed  no  changes.  The  bone  marrow  of  the  humerus  was  gelatin- 
ous and  haemorrhagic  along  the  margin.  Haemorrhagic  and  gelatinous  marrow  was 
In  the  femur. 

Pathological  Anatomical  Diagnosis. — Atrophy  of  adipose  tissues.  Oedema  of  the 
•head.  Oedema  of  the  tongue.  Oedema  of  the’  epiglottis.  Slight  hydropericardium. 
Ecchymoses  in  endocardium.  Pleuritis  fibrosa.  Perihepatitis  fibrosa.  Cirrhosis 
of  the  liver.  Oedema  of  lymphatic  glands.  Thrombosis  of  mesenteric  artery. 
Parasites  in  intestines. 
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Microscopical  Examination. — A breaking  up  of  the  usual  acinous  picture  of  the 
liver  was  noticeable  due  to  the  presence  of  an  abundance  of  fibrous  tissue  that  was 
thickening  the  septa  and  entered  between  the  liver  cells.  A similar  fibrous 
organisation  was  also  noted  originating  from  the  central  vein,  the  walls  of  which  were 
thickened.  The  lobules  were  broken  up  into  small  groups  of  cells.  There  was  a 
conspicuous  increase  in  the  number  of  bileducts  in  the  septa.  Pigment  was  present 
in  the  places  that  contained  much  connective  tissue.  Round  and  polymorphonuclear 
cells  formed  clusters  in  the  septa.  In  the  middle  lobe  was  a portion  in  which  the 
fibrous  structure  occupied  the  greater  part  of  the  tissue,  and  here  the  increase  of 
bileducts  was  particularly  conspicuous  as  was  also  the  number  of  cells  that  contained 
the  bright  yellow  pigment.  Practically  each  isolated  cell  contained  such  pigment. 
Kidney  : A fair  amount  of  blood  was  in  the  vessels  of  the-  cortex.  Occasionally  a 

glomerulus  was  atrophied.  In  some  places  the  adventitia  of  the  arteries  showed  a 
slight  increase  of  lymphocytes.  Heart  : In  the  left  wall  the  fibres  appeared  slightly 
dusted  with  very  small  fat  granules.  Spleen  : A fair  amount  of  pigment  was 
present.  The  follicles  were  distinct. 

Pathological  Anatomical  Diagnosis. — Fibrous  (cicatricial)  organisation  of  the 
liver;  atrophy  of  liver  cells;  pigmentation;  regeneration  of  bileducts;  emigration  of 
round  cells  and  polymorphonuclears.  Atrophy  of  the  glomeruli  of  the  kidney. 
Slight  fatty  degeneration  of  the  heart. 

Etiological  Diagnosis.— Dunziekte. 

Epicrisis.- — -The  horse  was  under  observation  one  hundred  and  seventy-six  days. 
It  had  been  picked  out  as  a Dunziekte  horse  by  the  Government  Veterinary  Officer  of 
Kokstad.  During  observation  the  symptoms  of  this  disease  were  noted  to  be  present 
in  a very  mild  degree,  showing  themselves  principally  in  a somewhat  dull  attitude  of 
the  animal.  The  horse  was  placed  in  a horse-sickness  experiment  and  passed  the 
disease  with  symptoms  of  dikkop.  Subsequently  it  suddenly  developed  a swelling 
of  the  head,  probably  due  to  an  infection  through  a wound  in  the  mouth.  It  was 
killed.  To  the  naked  eye  lesions  of  a liver  cirrhosis  were  well  pronounced.  The 
microscopical  investigation  showed  a well  pronounced  fibrous  (cicatricial)  organisation 
of  the  liver  tissue  that  was  far  advanced.  The  case  may  be  considered  as  a far  ad- 
vanced stage  of  Dunziekte.  It  is  of  interest  to  note  that  the  symptoms  of  the  disease 
during  life  were  not  well  marked  and  particular  attention  was  required  to  arrive  at 
the  diagnosis.  The  case  has  thus  demonstrated  that  between  severity  of  clinical 
symptoms  and  pathological  changes  there  does  not  always  exist  a direct  relation. 

21.  Horse  11277,  a five-year-old  brown  gelding  arrived  at  Onderstepoort  on  the 
20th  June,  1917,  from  the  Defence  Force.  At  the  time  of  arrival  it  was  in  good 
condition  and  of  healthy  appearance.  It  had  been  running  from  April.  1917,  at  the 
farm  “ Bestersput  ” in  the  Orange  Free  State  and  was  brought  to  Onderstepoort  in 
June,  1917.  It  was  injected  on  the  27th  June  with  325  c.c.  of  serum.  The 
temperature  record  from  21st  June  to  8th  July  was  normal.  It  died  on  4th  Novem- 
ber, 1917,  of  acute  Dunziekte. 

Autopsy. — Rigor  mortis  was  present.  The  condition  was  fair.  The  abdomen 
was  slightly  distended.  The  conjunctiva  was  ecchymosed ; the  pupillae  were 
dilated.  The  gums  showed  reddish  blotches.  The  blood  was  dark  red,  it  stained 
fairly  well.  The  flesh  of  the  muscles  was  slightly  opaque.  Froth  was  present  in 
both  nostrils.  The  salivary  glands  showed  nothing  unusual.  The  pharyngeal  and 
upper  cervical  lymph  nodes  were  slightly  reddened,  also  the  submandibulars.  The 
tongue  showed  nothing  unusual.  The  mucous  membrane  of  the  pharynx  was 
distinctly  reddened.  The  mucosa  of  the  larynx  was  hvperaemic  and  the 
vessels  were  injected.  Some  petechiae  were  present  on  the  right  vocal  chord. 

The  cervical  trachea  contained  some  foam.  The  pleural  cavity  showed  nothing  un- 
usual. The  left  lung  was  only  slightly  shrunken,  it  contained  a larger  quantity  of 
blcwd  than  usual  ; a slight  oedema  was  present.  The  bronchi  contained  foam  ; their 
mucosa  was  injected.  In  the  right  lung  the  stasis  was  more  marked.  The  thoracic 
oesophagus  showed  nothing  unusual.  The  thoracic  trachea  contained  some  froth,  the 
vessels  of  the  mucosa  were  somewhat  injected.  The  thoracic  aorta  showed  nothing 
unusual.  The  caudal  cervical  lymph  nodes  were  somewhat  oedematous.  The  pericar- 
dium contained  150  c.c.  of  a.  light  red  liquid.  The  epicardium  showed  numerous 
petechiae  along  the  coronary  artery.  The  left  endocardium  showed  nothing  unusual. 
In  the  right  ventricle  were  some  extravasations  on  the  endocardium  of  the  walls  and 
of  the  septum.  The  right  myocardium  was  red  grey  opaque.  There  was  dilatation 
of  the  right  ventricle.  The  periportal  lymph  nodes  were  enlarged  and  oedematous, 
slightly  hyperaemic.  The  edges  of  liver  were  very  irregular.  Glisson’s  capsule  was 
somewhat  contracted.  On  section  the  parenchyma  appeared  somewhat,  moist  and 
some  gas  escaped  from  the  vessels.  The  central  veins  contained  a fair  amount  of 
blood.  The  parenchyma  as  seen  in  the  cut  section  was  generally  of  a light  red  grey 
colour,  speckled  with  red  areas ; there  were  areas  of  golden  red  and  of  dark  red 
colour.  The  consistence  was  extremely  firm,  the  organ  cut  with  a grating  feel. 
Some  parts  of  the  parenchyma  showing  a yellowish  colour  likewise  were  very  firm- 


161 


Pancreas  : A slight  red  opaque  discolouration  was  present  (post-mortem  changes). 

The  splenic  lymph  nodes  showed  nothing  unusual.  Spleen  46-5  x 21-5  c.m.  Numer- 
ous petechiae  were  present  in  the  capsule.  On  section  the  pulp  was  reddish  and 
slightly  moist;  the  trabeculae  were  distinct,  the  lymph  follicles  were  not  enlarged. 
The  suprarenal  glands  showed  nothing  unusual.  The  capsule  of  the  left  kidney  was 
easily  detached;  the  cortex  was  red  and  slightly  opaque  and  softer  than  usual j 
the  boundary  zone  was  slightly  hyperaemic ; the  right  kidney  showed  an  exception- 
ally hyperaemic  boundary  zone  also  the  medulla  was  markedly  hyperaemic.  The 
stomach  was  filled,  with  food.  In  the  oesophageal  portion  of  the  stomach  gas- 
trophilus  larvae  were  present;  in  the  fundus  were  spiroptera  tumours;  the  mucosa 
was  normal.  Some  slight  post-mortem  discolouration  was  noticeable.  The  intestines 
showed  some  hyperaemic  patches.  Sclerostomes  were  present  in  caecum  and  colon. 
The  mesenteric  lymph  nodes  were  slightly  hyperaemic.  In  the  anterior  mesenteric 
artery  was  an  aneurism.  The  urinary  bladder  contained  a small  quantity  of  thick 
yellowish  fluid.  The  brain  showed  nothing  unusual.  The  bone  marrow  of  the  femur 
was  fatty  and  partly  haemorrhagic  : that  of  the  humerus  likewise. 

Pathological  Anatomical  Diagnosis. — Slight  hydropericardium.  Ecchymoses  of 
epicardium  and  right  endocardium.  Stasis  and  oedema  of  the  lungs.  Cirrhosis  of 
the  liver.  Hyperaemia  of  the  kidneys.  Oedema  and  hyperaemia  of  the  lymph 
nodes.  Patchy  hyperaemia  of  the  intestines.  Cloudy  swelling  of  heart  and  kidneys. 
Slight  hyperaemia  of  larynx  and  pharynx,  trachea  and  bronchi. 

Microscopical  Examination. — Liver  : In  the  right  lobe  the  lobular  picture  showed 
a disturbance  of  its  regular  arrangement.  This  was  due  to  an  increase  of  the 
fibrous  tissue  in  the  periphery  mainly  and  in  almost  all  lobules,  whilst  a thickening  of 
the  central  vein  and  an  increase  of  fibrous  tissue  in  the  central  portion  was  absent 
in  many  lobules,  but  conspicuous  in  others.  The  central  vein  was  also  distended  in 
some  parts.  There  was  a little  fatty  degeneration  present ; the  fatty  cells  were 
grouped  together  in  patches.  Some  yellow  pigment  was  seen  in  such  places  where 
the  fibrous  tissue  had  replaced  the  liver  cells.  Throughout  the  fibrous  tissue  of 
the  septa  were  loosely  scattered  round  cells.  In  all  the  septa  the  presence  of  bile- 
ducts  was  conspicuous.  Sometimes  two  or  three  were  running  parallel  to  the 

same  lumen  and  nowhere  leaving  the  septum.  In  the  median  lobe  the  disturbance 
was  even  more  marked  and  in  some  places  there  were  lobules  left  with  only  a few 
isolated  liver  cell  rows.  In  the  left  lobe  the  increase  of  fibrous  tissue  between  the 
liver  cells  was  still  more  marked,  small  groups  of  liver  cells  were  left  isolated  by 
connective  tissue.  In  some  places  there  was  more  fibrous  tissue  than  liver  cells, 
but  generally  the  reverse  was  the  case.  The  round  cells  formed  clusters  in  the  septa 
of  various  parts.  In  this  lobe  the  increase  of  yellow  pigment  was  very  marked.  It 
was  in  the  liver  cells  that  were  isolated  by  connective  tissues.  There  was  less  fatty 
degeneration  present  than  in  the  right  lobe.  Kidney  : In  a number  of  glomeruli 

some  small  black  grains  were  scattered  about.  The  tuft  was  distended  with  blood 
and  filled  the  glomerulus  capsule.  Some  of  the  glomeruli  were  atrophied,  some 

showed  a thickened  capsule.  The  Sudan  stain  showed  some  globular  fat  droplets  in 
the  epithelial  lining  of  some  of  the  tubuli  contorti.  Occasionally  in  a tubulus 
contortus  the  epithelium  had  desquamated  and  the  nuclei  showed  deep  staining 
(pycnosis).  In  the  adventitia  of  some  arteries  was  an  increase  of  round  cells.  There 
was  generally  an  increase  of  blood  in  the  blood  vessels  and  the  interstitia  contained 
a homogeneous  substance  separating  the  tubules  in  some  places  more  than  in  others. 
Heart  : Fibres  dusted  with  fat  globules  were  noted,  the  fat  was  represented  by  very 
fine  and  evenly  distributed  granules.  Suprarenal  glands  : The  cells  of  the  zona 

fasiculata  contained  large  fat  globules,  the  globules  were  more  frequent  near  the  zona 
glomerulosa  than  near  the  zona  reticulata  and  less  fat  was  present  in  the  zona 
glomerulosa.  Already  to  the  naked  eye  the  diffuse  red  discolouration  of  the  Scharlach 
stained  section  was  conspicuous.  Muscle  : Quite  a number  of  fibres  in  the  Scharlach 
stained  section  showed  a dense  filling  with  fat  globules. 

Pathological  Anatomical  Diagnosis. — Liver:  Fibrous  (cicatricial)  hyperplasia; 
atrophy  of  liver  cells ; regeneration  of  bileducts ; emigration  of  round  oells ; pig- 
mentation; fatty  degeneration;  stasis  of  the  central  veins.  Kidney:  Atrophy  of 
glomeruli ; necrosis  and  desquamation  of  the  tubular  endothelium  and  interstitial 
nephritis.  Heart  and  skeletal  muscles  : Fatty  degeneration.  Suprarenal  gland  : 

Fatty  degeneration. 

Epicrisis. — The  horse  was  under  observation  one  hundred  and  thirty-seven 
days,  it  died  of  acute  Dunziekte  without  much  warning.  'The  microscopical  examin- 
ation revealed  the  presence  of  much  fibrous  tissue  in  the  septa  of  the  liver,  it  was  also 
present  but  to  a less  degree  in  the  central  parts  of  the  lobules,  the  central  veins  being 
distended  with  blood.  The  presence  of  round  cells  indicated  the  inflammatory 
nature  of  the  process  which  must  be  described  as  that  of  an  interstitial  chronic 
hepatitis.  The  pathological  process  was  far  advanced,  whilst  clinical  symptoms  were 
of  an  acute  nature.  It  was  of  particular  interest  to  note  that  during  life  the  horse 
showed  practically  no  symptoms,  only  in  the  end  the  diagnosis  acute  Dunziekte  was 
made. 
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APPENDIX  II. 

Casuistics  of  Cases  Observed  in  the  Practice. 

1.  Liver  sent  in  by  the  Government  Veterinary  Officer,  26th  June,  1911,  from  a 

horse  that  died  of  Eunziekte  at  Kokstad.  There  was  an  increase  of  fibrous  tissue 

about  equally  well  developed  in  t'he  central  and  peripheral  portions  of  the  lobules. 
The  normal  lobules  could  no  longer  be  recognised  ; no  radiating  arrangement  of  liver 
•cell  rows  was  present ; they  were  broken  up  into  irregularly  shaped  clusters  of  cells, 
isolated  by  fibrous  strands.  The  liver  cells  showed  all  possible  shapes.  There  were 
collections  of  small  round  cells  in  the  connective  tissue  between  the  liver  cell  rows 
in  some  parts  and  generally  speaking  the  connective  tissue  was  fairly  rich  in  nuclei. 
In  some  portions  the  greater  part  of  the  lobule  was  occupied  by  connective  tissue. 
A considerable  amount  of  pigment  was  present. 

Pathological  Anatomical  Diagnosis. — Hypertrophy  of  the  walls  of  the  central 
veins.  Hyperplasia  of  inter  and  intralobular  connective  tissue.  Atrophy  of  liver 
cells.  Pigmentation. 

Etiological  Diagnosis  : Dunziekte. 

Epicrisis  : This  case  represents  a far  advanced  stage  of  the  disease. 

2.  Horse  120  died  ort  1st  May,  1916,  in  Pietermaritzburg  of  Dunziekte.  Micro- 
scopical Examination  of  Liver  : The  main  feature  was  a stasis  along  the  central 

vein,  which  was  much  distended.  The  capillary  spaces  between  the  liver  cell  rows 
were  widened  and  formed  lagoons  of  blood.  Here  the  liver  cells  were  atrophied. 
The  cells  bordering  this  portion  contained  a brownish  greenish  pigment,  which  was 
also  present  outside  the  centre,  where  the  liver  cells  were  apparently  intact.  In 
some  parts  the  central  vein  was  thickened  and  formed  a fibrous  reticulum  in  the 
meshes  of  which  blood  was  present.  The  pigmented  liver  cells  also  bordered  the 
sublobular  veins. 

Pathological  Anatomical  Diagnosis. — Central  stasis  and  extravasation  of  blood. 
Pigmentation  ; partial  hypertrophy  of  walls  of  central  veins.  Atrophy  of  liver  cells. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis  : The  absence  of  hyperplasia  of  the  interlobular  connective  tissue  was 
remarkable.  The  main  feature  was  the  distention  of  the  capillaries  along  the  hyper- 
trophied central  vein.  Thus  the  case  is  one  of  the  first  stages  of  Dunziekte. 

3.  Liver  sent  by  the  Government  Veterinary  Officer  (15th  December,  1915),  of  a 
horse  that  died  in  Ixopo  (Natal),  with  symptoms  of  Dunziekte. 

Microscopical  Examination  : Small  power  (6  x).  The  liver  tissue  was  pale. 

Some  lobulation  was  distinctly  recognised.  The  interlobular  septa  were 
fairly  well  marked.  There  were  some  small  pigmented  patches  present.  High 

power  : The  lobules  did  not  possess  their  regular  radiating  arrangements 

of  straight  liver  cell  rows;  they  were  somewhat  loose  and  more  reticulate. 
This  was  due  to  the  disappearance  of  liver  cells  in  parts  of  the  lobules. 

Some  of  the  liver  cell  rows  appeared  disconnected,  others  seemed  to  be  in  the 

process  of  disappearing,  one  half  of  the  cells  being  intact,  the  other  half  fading. 
The  spaces  between  the  liver  cells  were  either  empty  or  contained  the  fibres 
of  connective  tissue,  or  an  increase  of  spindle  shaped  nuclei  without  any  actual 
collagenous  fibres.  The  fibrous  tissue  in  particular  was  well  developed  in  the  inter- 
lobular septa,  but  was  more  of  a loose  structure,  the  nuclei  were  spindle  shaped  and 
comparatively  rare.  Round  cells  were  scattered  about.  From  the  septa  emanated 
fibrillar  strands  and  penetrated  into  the  lobules  and  dislodged  the  cellular  arrange- 
ments. There  was  pigment  in  some  of  the  liver  cells  around  the  central  veins,  the 
latter  showed  thickened  walls.  Between  the  liver  cells  of  some  parts  a finely 
granulated  pale  staining  substance  was  noted,  apparently  remainders  of  melting  blood 
cells. 

Pathological  Anatomical  Diagnosis. — Hyperplasia  of  intra  and  interlobular  con- 
nective tissue ; Pigmentation ; Atrophy  of  liver  cells. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis  : This  case  represented  a far  advanced  stage  of  Dunziekte  in  which  the 
formation  of  the  new  connective  tissue  was  still  proceeding. 

4.  A portion  of  liver  of  a horse  forwarded  by  Major  Goodall,  22nd  duly,  1916, 
with  the  diagnosis  of  cirrhosis. 

Macroscopiccil  Examination  : The  formaline  fixed  section  appeared  mottled,  white 
and  black.  The  interlobular  septa  that  were  recognised  were  thickened.  The  central 
vein  was  thickened.  The  circumference  of  the  vein  was  pigmented. 

Microscopical  Examination  : There  was  an  increase  of  fibrous  tissue  in  the 
interlobular  septa  and  between  the  liver  trabeculae,  more  in  some  places  than  in 
others,  practically  separating  the  lobules  from  the  neighbouring  ones  and  distend- 
ing the  intercellular  spaces.  The  fibrous  tissue  in  the  septa  and  also  elsewhere  was 


sometimes  of  a coarse  trabecular  type  with  comparatively  few  nuclei.  There  was 
atrophy  of  the  liver  cells  of  the  whole  liver  cell  rows,  separated  off  by  connective 
tissue  strands.  There  was  a striking  disparity  in  the  size  of  the  liver  cell  nuclei, 
some  being  very  large  = (2o/0  and  others  very  small  = ((ip).  There  was  also  a stasis 
in  some  parts  and  occasionally  fat  droplets  were  present  in  single  or  clusters  of  liver 
•cells.  There  was  pigment  present  in  the  connective  tissue. 

Pathological  Anatomical  Diagnosis. — Stasis.  Pigmentation.  Fatty  degeneration. 

Hypertrophy  of  the  walls  of  the  central  veins.  Inter  and  intralobular  hyperplasia 
of  connective  tissue  (cicatricial  tissue).  Hyperplasia  and  hypertrophy  of  liver  cells. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — All  stages  found  in  the  various  forms  of  Dunziekte  were  present. 

5.  Defence  Force  Horse  B.521. — Liver  sent  by  Major  Goodall,  S.A.V.C.,  Durban. 
During  life  the  horse  showed  the  symptoms  of  Dunziekte;  it  died  on  the  4th 
September,  1916. 

Microscopical  Examination. — The  lobules  were  distinct.  The  central  vein  was 
filled  with  blood,  the  liver  cell  rows  were  in  a radiating  arrangement.  The  inter- 
lobular septa  were  increased  in  thickness,  the  connective  tissue  was  almost  com- 
pletely surrounding  some  lobules  and  of  others  a greater  portion  of  the  periphery. 

The  septa  contained  round  cells  of  lymphocytic  type,  sometimes  fairly  numerous. 
The  fibrous  bundles  separating  the  lobules  in  some  places  contained  liver  cells  be- 
tween the  fibrils.  In  these  places  numerous  small  bileducts  were  cut  crossways, 
there  was  fat  in  the  liver  ceils  of  the  central  portions;  in  some  lobules  all  cells 
possessed  vacuoles.  There  was  a slight  stasis  present,  an  indication  of  blood  roads. 
In  some  place  the  central  vein  was  shown  to  be  slightly  thickened  and  abutting  to  it 
were  a few  blood  pools.  Many  of  the  isolated  cells  and  also  the  cell  clusters  con- 
tained pigment.  In  some  parts  connective  tissue  strands  radiated  from  the  central 

vein  'into  the  periphery. 

Pathological  Anatomical  Diagnosis. — Stasis.  Pigmentation.  Fatty  degeneration. 
Slight  hypertrophy  of  the  walls  of  the  central  veins.  Inter  and  intralobular  hyper- 
plasia of  connective  tissue.  Regeneration  of  bileducts.  Emigration  of  round  cells. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — Both  fresh  and  advanced  lesions  were  present  and  the  case  may  be 
considered  to  be  an  advanced  transitional  stage. 

6.  Mule  1292. — Liver  sent  by  Major  Goodall,  Durban.  The  mule  died  on  the 
27th  September,  1916. 

Microscopical  Examination  : The  periportal  tissue  was  mainly  affected,  large 
callous  bands  were  present  and  the  lobules  were  practically  surrounded 
by  strands  of  connective  tissue,  radiating  out  from  the  corners  of  the 
lobule.  Two  or  more  corners  were  sometimes  connected  by  strands  of  tissue,  but  the 
lobules  were  not  individually  set  off  by  this  tissue.  The  central  veins  were  also 
thickened  but  to  a lesser  degree.  From  there  radiating  between  the  liver  cell  rows 
were  also  fibrous  bundles  forming  fine  strands.  In  some  lobules  these  were  so  dis- 
tinct that  the  inter  cell  spaces  were  transparent  and  the  normal  picture  became  dis- 
torted. Along  the  central  veins  were  accumulations  of  pigment  of  a brown  yellow 
colour.  It  was  also  present  in  the  cells  of  the  capillaries.  In  some  places  it  could 
be  seen  quite  distinctly  that  the  endothelial  cells  contained  it.  In  some  lobules  the 
place  between  two  liver  cell  rows  was  filled  with  it.  The  pigment  was  very  prevalent 
in  the  walls  of  the  .sublobular  veins,  forming  big  clusters  of  granules.  There  were 
also  liver  cells  containing  large  nuclei  which  took  the  stain  very  deeply.  Under 
the  capsule  were  found  patches  devoid  of  liver  cells,  entirely  occupied  by  connective 
tissue  cells.  In  some  places  the  disappearing  cells  were  surrounded  by  fibrous  tissue 
which  contained  the  brown  pigment.  These  seemed  to  be  the  places  where  the 
interlobular  septa  joined  into  the  capsule.  Some  of  the  larger  bileducts  were 
surrounded  by  a very  thick  concentric  connective  tissue,  into  which  smaller  ducts 
were  branching.  All  the  connective  tissue  was  generally  poor  in  nuclei. 

Pathological  Anatomical  Diagnosis. — Hypertrophy  of  liver  cells.  Atrophy  of 
liver  cells.  Hypertrophy  of  the  walls  of  the  central  veins,  inter  and  intralobular 
formation  of  connective  tissue.  Pigmentation. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis  : This  mule  represented  a far  advanced  case  of  Dunziekte. 

7.  Liver  of  horse  2112  of  the  Defence  Force,  sent  in  by  Captain  Skues,  Fort 
Flapier,  Pietermaritzburg  (3rd  October,  1916).  Diagnosis  : Cirrhosis  of  the  liver. 

Microscopical  Examination  : The  sublobular  and  central  veins  were  the  seat  where 
a thickening  and  new  formation  of  connective  tissue  had  taken  place,  forming  a de 
finite  tract  through  the  centre  of  the  lobules.  On  some  places  the  fibrous  tissue  was 
much  in  evidence  and  had  displaced  the  liver  cells,  in  others  it  was  seen  extending 
between  the  liver  cell  rows  and  so  distorting  the  typical  radiating  picture.  Pigment 
was  found  in  connective  tissue  cells  and  in  liver  cells.  The  interlobular  septa  were 
thickened  and  the  connective  tissue  formed  thick  bundles.  Distinct  connective  tissue 
.•strands  extended  from  the  periphery  to  the  centre  of  the  lobules  between  the  liver 
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cell  rows.  On  some  places  there  was  a stasis  of  blood,  forming  small  lagoons. 
These  were  in  a portion  of  the  section  where  the  connective  tissue  was  particularly 
frequent.  An  increase  of  bileducts  was  occasionally  noted.  There  was  fat  in  some 
lobules.  Some  of  the  liver  cells  contained  unusually  large  nuclei.  Only  on  a very 
few  places  were  there  accumulations  of  round  cells.  Liver  cells  of  all  possible  shapes 
were  between  the  branching  fibrous  bundles. 

Pathological  Anatomical  Diagnosis. — Hypertrophy  of  liver  cells  Atrophy  of 
liver  cells.  Slight  stasis  and  extravasations  of  blood.  Pigmentation.  Hypertrophy 
of  the  walls  of  the  central  veins.  Inter  and  intralobular  formation  of  connective 
tissue.  Regeneration  of  bileducts  and  liver  cells,  emigration  of  round  cells. 

Epicrisis.- — This  represented  a far  advanced  transitional  stage  of  Dunziekte. 

8.  Defence  Porce  horse  L.1263. — Liver  sent  by  Captain  Skues,  Fort  Napier,  11th 
October,  1916’. 

Anamnesis. — The  horse  was  admitted  to  hospital  on  the  24th  September,  1916, 
affected  with  Catarrh.  On  the  7th  October,  1916,  it  was  noticed  to  have  an  irregular 
gait;  the  mucous  membranes  were  icteric.  Calomel,  salts  and  nux  vomica  were 
given.  The  horse  died  on  the  morning  of  the  11th  October,  1916. 

Post-mortem  : — All  the  membranes  were  very  yellow  in  colour,  the  liver  was  hard 
and  a slight  inflammation  of  the  stomach  was  present,  the  other  organs  appeared 
normal. 

Microscopical  Examination. — Increase  of  fibrous  tissue  was  most  prominent  in  the- 
centre  of  the  lobules.  A fairly  loose  connective  tissue  poor  in  nuclei  was  present 
extending  between  the  liver  cell  rows.  Sometimes  these  branches  reached  the 

septum  ; in  most  cases  islands  of  liver  cells  or  individual  cells  were  separated  off  and 
reduced  in  size.  There  was  also  an  increase  of  connective  tissue  in  the  septa,  but 
here  the  bundles  appeared  thicker  and  not  spread  out  as  the  loose  connective  tissue 
of  the  centres.  A network  of  engorged  capillary  bileducts  was  noted  to  connect  the 
liver  cells.  There  was  some  light  brown  pigment  in  some  liver  cells  ; no  fat  was 
present. 

Pathological  Anatomical  Diagnosis. — Icterus.  Pigmentation.  Atrophy  of  liver 
cells.  Hyperthophy  of  the  walls  of  the  central  veins.  Inter  and  intralobular  for- 
mation of  connective  tissue. 

E pi  crisis  : This  represents  a chronic  stage  of  Dunziekte. 

9.  Liver  of  Horse  T.2400.  sent  by  Major  Goodall.  S.A.Y.C.,  23rd  October,  1916 
Reported  to  have  died  of  Dunziekte  : (6  x).  The  septa,  in  particular  the  corners- 
of  the  lobules  were  sunken.  The  centres  of  the  acini  were  continuous  forming  a 
yellow  brown  lacework,  due  to  yellow  pigment,  surrounding  the  central  veins. 
Higher  power  : The  specimen  showed  post-mortem  changes  and  bacteria.  The  tract 
of  the  central  vein  was  occupied  by  connective  tissue  arranged  in  somewhat  loose 
bundles.  In  this  tract  were  cells  filled  with  brown  pigment.  The  connective  tissue 
in  parts  was  so  well  developed  that  it  extended  between  the  liver  rows.  Also  the 
interlobular  septa  were  thickened  and  here  the  fibrillar  bundles  appeared  somewhat 
thick.  Probably  owing  to  post-mortem  changes  nuclei  did  not  staiin.  Practically 
all  the  liver  cells  showed  big  vacuoles,  which  stained  by  Sudan  showed  up  as  fat. 
Soma  of  the  pigmented  cells  were  also  fatty.  The  connective  bundles  in  the  central 
portions  cut  off  parts  of  the  lobules  and  caused  the  disappearance  of  the  cells. 

Pathological  Anatomical  Diagnosis. — Fatty  degeneration.  Pigmentation.  Atrophy 
of  the  liver  cells.  Hypertrophy  of  the  walls  of  the  central  veins.  Inter  and  'intra- 
lobular formation  of  connective  tissue. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — This  case  was  an  advanced  stage  of  Dunziekte. 

10.  Horse  F.835. — Liver  forwarded  by  Major  Goodall,  Durban,  6th  November,. 
1916. 

Anamnesis. — The  horse  showed  all  the  outward  symptoms  of  Dunziekte.  On 
post-mortem  the  stomach  was  found  engorged  with  undigested  fermented  food  and  a 
markedly  disorganised  liver. 

Microscopical  Examination. — There  was  a stasis  in  the  sublobular  and  central 
veins  extending  practically  from  lobule  to  lobule,  forming  the  so  called  blood  roads ; 
they  were  more  pronounced  in  some  than  in  other  lobules  and  in  some  places  blood 
lagoons  were  present,  here  only  a few  disconnected  liver  cell  rows  were  left.  Brown 
pigment  was  present  in  liver  cells  but  also  in  the  fibrpus  tissue  around  the  central 
and  the  sublobular  veins.  There  was  also  an  increase  of  fibrous  tissue  in  the  peri- 
phery and  more  particularly  in  the  corners  of  lobules.  The  liver  cells  showed  fat 
globules  fairly  extensively. 

Pathological  Anatomical  Diagnosis. — Stasis  and  extravasation  of  blood.  Pig- 
mentation. Fatty  degeneration.  Hypertrophy  of  the  walls  of  the  central  and  sub- 
lobular veins. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — This  was  a case  of  Dunziekte  in  its  early  stages.  The  stasis  and 
extravasations  of  blood  were  succeeded  by  the  thickening  of  the  central  veins;  the 
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thickening  of  the  septa  had  not  yet  taken  place  or  only  to  a very  moderate  extent, 

11.  Horst  859  was  reported  on  the  11th  November,  1916,  by  the  Veterinary  Officer 
of  the  Defence  Force  at  Roberts’  Heights  as  having  succumbed  to  an  attack  of 
staggers.  This  horse  was  not  immunised  against  horse-sickness.  A piece  of  liver 
was  submitted  for  examination. 

Microscopical  Examination. — The  normal  picture  of  the  liver  lobulation  was  ab- 
sent. The  section  was  characterised  by  the  presence  of  a network  of  fibrous 

tissue.  In  the  meshes  there  were  clusters  of  liver  cells  and  within  the  clusters 
fibrils  surrounding  the  liver  cell  rows  or  portion  of  a row  or  even  Indivi- 
dual cells.  In  some  places  the  fibrous  tissue  was  preponderant.  Both  the  centre  of 
the  lobule  as  well  as  the  periphery  were  occupied  by  connective  tissue  and 
from  both  portions  emanated  the  fibrillar  strands  intersecting  the  lobule.  Of  liver 
cells  all  shapes  could  be  distinguished.  There  was  brown  granular  pigment  in  some 
portion  of  the  connective  tissue.  No  increase  of  bileducts  was  noted  Occasionally  a 
collection  of  round  cells  was  seen.  Some  of  the  liver  cells  showed  fat,  it  was 
present  principally  in  those  of  the  larger  clusters. 

Pathological  Anatomical  Diagnosis. — Pigmentation.  Atrophy  of  liver  cells.  Fatty 
degeneration.  Inter  and  intralobular  formation  of  fibrous  tissue.  Hypertrophy  of  the 
walls  of  the  central  veins. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — This  was  a far  advanced  stage  of  Dunziekte.  The  case  had  been 
diagnosed  as  one  of  acute  Staggers  (acute  liver  atrophy)  ; the  symptoms  must  thus 
have  been  of  a rapid  evolution  and  course. 

12.  Horse  T.2399. — It  was  admitted  to  the  Veterinary  hospital,  Durban,  on  the 
16th  November,  1916,  with  marked  symptoms  of  Dunziekte  and  died.  The  autopsy 
revealed  a cirrhotic  liver.  The  stomach  was  engorged  with  undigested  and  fermen- 
ted food.  Specimen  of  liver  was  sent  by  Major  Goodall. 

Microscopical  Examination. — The  sublobular  and  central  veins  were  engorged  and 
in  their  tracts  was  a considerable  increase  of  fibrous  tissue  forming  a meshwork. 
The  meshes  and  the  capillaries  between  the  adjoining  liver  cell  rows  were  filled  with 
red  corpuscles.  There  was  a fair  amount  of  pigment  present  in  the  connective 
tissue  tracts.  Fibrous  bundles  were  also  present  in  the  interlobular  septa.  Some 
of  the  liver  cells  contained  fat,  some  of  the  fatty  cells  were  isolated  by  fibrils.  In 
some  places  in  the  connective  tissue  around  the  central  vein  a considerable  number  of 
brown  pigmented  cells  was  present. 

Pathological  Anatomical  Diagnosis. — Stasis.  Pigmentation.  Fatty  degeneration 
and  atrophy  of  liver  cells.  Hypertrophy  of  central  veins  of  inter  and  intralobular 
connective  issue  (formation  of  cicatricial  tissue). 

Etiological  Diagnosis.— Dunziekte. 

Epicrisis. — The  central  vein  was  so  to  say  substituted  by  a fibrillar  meshwork  of 
connective  tissue  which  was  filled  with  blood,  whilst  the  thickening  of  the  inter- 
lobular septa  was  apparently  not  yet  far  advanced.  The  case  was  one  of  Dunziekte 
in  the  transitional  stage. 

13.  Horse  F.2350. — Liver  sent  by  Major  Goodall,  S.A.V.C.,  Durban,  18th  Novem- 
ber, 1916. 

Anamnesis  : The  horse  was  admitted  to  hospital  on  account  of  Dunziekte.  Pre- 
vious to  death  marked  symptoms  of  staggers  and  almost  complete  loss  of  co-ordinate 
movements  were  noticed. 

Microscopical  Examination.— There  was  an  increase  of  fibrous  tissue  both  in  the 
central  and  peripheral  portion  of  the  lobules,  panticularjy  well  pronounced  in  the 
periphery.  In  some  places  the  connective  tissue  of  the  central  portion,  however, 
occupied  an  equally  large  area.  Although  occasionally  a normal  liver  picture  could 
be  made  out.  in  the  greater  portion  of  the  section,  this  was  no  longer  the  case,  the 
lobules  being  bordered  on  one  side  by  the  peripheral  and  on  the  other  by  the  central 
thickened  connective  tissue.  The  liver  cell  rows  were  generally  out  of  their  radiat- 
ing order  and  somewhat  distorted.  The  connective  tissue  accompanying  the  sublobular 
veins  was  particularly  much  thickened.  Isolated  liver  cells  and  isolated  rows  of 
liver  cells  were  seen.  There  was  a collection  of  pigment  in  the  fibrous  tracts,  both 
in  the  centre  and  around  the  periphery. 

Pathological  Anatomical  Diagnosis. — Atrophy  of  liver  cells.  Pigmentation.  Hy- 
pertrophy of  the  central  vein.  Inter  and  intralobular  formation  of  fibrous  tissue. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — This  represents  a far  advanced  stage  of  Dunziekte,  in  which  the  septa 
appeared  to  be  much  thickened. 

14.  Horse  No.  547,  a South  African  horse  which  died  in  the  stables  of  the 
Laboratory,  Nairobi,  British  East  Africa,  sent  by  Major  Montgomery. 

Microscopical  Examination. — The  central  vein  was  distended  and  showed  a wide 
lumen.  The  endothelial  lining  could  be  recognised.  The  walls  were  thick  and 
coarse  fibres  were  seen  to  constitute  it.  Branches  went  off  and  extended  between  the- 
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liver  cell  rows.  Some  of  the  lobules  showed  stasis  of  the  central  portion  forming 
large  confluent  lagoons,  the  liver  cells  having  vanished.  There  was  also  brown  yellow 
pigment  both  in  the  liver  and  connective  tissue  cells.  Also  the  fibrous  tissue  of  the 
interlobular  septa  was  thickened,  it  surrounded  a portion  of  a lobule  or  the  whole 
lobule.  There  was  no  fat  present.  Occasionally  round  cellular  foci  were  present. 

Pathological  Anatomical  Diagnosis. — Stasis.  Pigmentation.  Atrophy  of  liver 
cells.  Hypertrophy  of  the  walls  of  the  central  veins  and  sublobular  veins.  Forma- 
tion of  inter  and  intralobular  connective  tissue. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — The  changes  were  those  of  Dunziekte  in  the  transitional  stages. 

15.  Horse  W.1685,  Fort  Napier,  24th  November,  1916.  Symptoms  of  stomach 
staggers  had  been  noted  previous  to  death.  Liver  sent  by  Captain  Lyons. 

Microscopical  Examination. — The  central  veins  were  much  thickened  and  the 
capillaries  were  distended  and  thus  the  liver  picture  was  distorted.  'The  connective 
tissue  in  the  centre  was  much  increased  as  well  as  that  of  some  of  the  interlobular 
septa,  branching  into  the  surrounding  cell  row  spaces.  Some  brown  pigment  was 
present  in  some  lobules,  particularly  in  the  connective  tissue  cells  and  also  in  the 
liver  cells.  Pigmented  cells  were  sometimes  crowded  together  in  clusters.  There 
were  also  some  clusters  of  fatty  degenerated  cells  present. 

Pathological  Anatomical  Diagnosis. — Atrophy  of  liver  cells.  Pigmentation.  Fatty 
-degeneration.  Hyperplasia  of  the  central  veins  of  the  inter  and  intralobular  con- 
nective tissue. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — The  case  represents  Dunziekte  in  its  transitional  stage. 

16.  Defence  Force  Horse  G.1626.  Liver  sent  by  Major  Goodall,  Durban,  24th 
November,  1916. 

Anammesis  : The  horse  showed  liver  trouble  from  time  to  time,  but  never 

until  recently  in  an  acute  form ; shortly  before  death  it  developed  marked  symptoms 
of  Dunziekte. 

Post-mortem  : Disorganised  liver  and  haemorrhagic  patches  in  large  and  small 
intestines. 

Microscopical  Examination. — The  main  feature  was  the  thickening-  of  the  inter- 
lobular septa.,  and  the  extension  of  fibrillar  tissue  between  the  lobules.  The  peri- 
phery of  some  of  the  lobules  was  more  than  half  way  circumscribed  by  connective 
tissue ; it'  was  also  branching  between  the  liver  rows,  isolating  liver  cells  which 
were  deformed.  Stasis  was  strongly  marked  in  the  centre  of  many  lobules.  The 

■spaces  between  the  cell  rows  were  distended  and  confluent,  forming  lagoons.  Pig- 

mented ceils  were  present  in  the  connective  tissue  strands,  grouped  in  clusters. 
There  was  no  fat  present. 

Pathological  Anatomical  Diagnosis. — Stasis  and  extravasation  of  blood.  Pigmenta- 
tion. Atrophy  of  liver  cells.  Hyperplasia  of  the  inter  and  intralobular  connective 
Tissue. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — 'The  case  represents  a transitional  stage  of  Dunziekte. 

17.  Horse  L.1799.  Liver  sent  by  the  Veterinary  Officer,  Durban. 

Anamnesis  : The  horse  was  admitted  to  the  Hospital,  and  during  the  time  it 

was  under  observation  showed  all  the  symptoms  of  Dunziekte.  It  died  on  the  25th 
November,  1916.  The  stomach  was  distended  with  fermented  and  undigested  food. 
The  liver  was  markedly  cirrhotic.  There  were  also  haemorrhagic  patches  through- 
out the  intestinal  tracts. 

Microscopical  Examination. — Small  power  (6  x).  A distinct  increase  of  con- 
nective tissue  was  seen  somewhat  irregularly  arranged,  sometimes  surrounding 
lobules,  sometimes  forming  a three  or  four  radiate  star.  The  lobules  were  greyish 
white  with  streaks  of  yellow  brown  pigment,  which  was  situated  along  some  of 
the  connective  tissue  septa,  and  also  in  the  central  portion.  There  was  a thrombus 
■in  a large  vein.  High  power  : The  normal  liver  picture  was  disturbed-  The 

central  vein  was  much  distended  and  the  spaces  between  the  liver  cell  rows  and 
between  the  cells  of  the  rows  were  wide  and  filled  with  blood  shades.  The 
cell  rows  were  out  of  shape,  curved,  distorted  and  broken  to  segments  of  irregular 
form  and  of  different  sizes.  Near  t'he  central  vein  the  liver  cells  of  many  lobules 
were  absent,  their  places  were  occupied  by  blood,  small  confluent  lagoons  being 
formed.  In  addition  to  these  lesions  were  those  of  an  increased  amount  of  connective 
tissue  in  the  centre  of  the  lobule,  the  walls  of  the  central  vein  being  thickened  and 
branches  were  extending  between  the  liver  cell  rows.  They  were  by  no  means  frequent 
and  the  picture  of  pure  stasis  was  dominant.  Where  the  conective  tissue  was  present 
the  liver  cells  were  distinctly  smaller,  isolated  in  small  clusters  or  individually. 
There  was  brown  yellow  pigment  along  the  central  veins  and  along  the  interlobulai 
septa,  more  in  the  latter  than  in  the  former,  principally  in  connective  tissue  cells, 
-but  also  in  isolated  liver  cells ; it  was  also  seen  in  some  cells  in  the  intermediary 
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zone  of  the  lobules.  The  interlobular  septa  were  thickened,  the  connective  tissue 
consisted  of  coarse  fibrillate  strands,  in  parts  radiating  between  the  liver  cell  rows, 
separating  and  isolating  them  as  well  as  individual  liver  cells.  The  portal  vessels 
were  filled  with  blood  corpuscles.  There  was  no  increase  in  bileducts.  Many 
liver  cells  had  vacuoles  (fat),  some  small,  some  big,  in  some  lobules  the  fatty  cells 
were  crowded  together,  in  some  they  were  irregularly  distributed. 

Pathological  Anatomical  Diagnosis. — Stasis.  Extravasation  of  blood.  Fatty 

degeneration.  Pigmentation.  Atrophy  of  liver  cells.  Hypertrophy  of  the  walls  of 
the  central  veins  in  parts.  Atrophy  and  intralobular  formation  of  connective  tissue. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — The  case  was  a mixture  of  primary  and  secondary  lesions  and  is  con- 
sidered ns  an  advanced  initial  stage  of  Dunziekte. 

18.  Defence  Force  Horse  N.653.  Liver  sent  by  Captain  H.  M.  Webb,  on  the 
29th  November,  1916. 

Anamnesis. — The  horse  was  admitted  a few  hours  previous  to  death,  showing 
symptoms  of  Dunziekte,  continually  going  forward  and  biting  the  lips  which  were 
inverted.  On  post-mortem  the  stomach  was  found  full  of  impacted  food,  portion 
of  which  was  covered  with  black  shiny  looking  stuff  not  unlike  treacle.  The 
liver  was  cirrhotic. 

Microscopical  Examination. — Stasis,  which  formed  lagoons,  was  present  separating 
the  liver  cell  rows  and  atrophying  the  liver  cells.  There  was  hypertrophy  of  con- 
nective tissue  along  the  central  veins  and  between  the  liver  cell  rows  atrophying  the 
latter.  The  connective  strands  in  some  parts  contained  an  infiltration  of  round 
cells.  The  connective  tissue  between  the  liver  cells  was  of  fine  fibrillar  structure. 
The  interlobular  septa  were  but  slightly  or  not  at  all  thickened.  Some  of  the  liver 
lobules  showed  clusters  of  fatty  degenerated  cells.  No  pigment  was  noted. 

Pathological  Anatomical  Diagnosis. — Stasis  and  extravasation  of  blood.  Atrophy 
and  fatty  degeneration  of  liver  cells.  Hypertrophy  of  the  walls  of  the  central  veins. 
Inter  and  intralobular  formation  of  connective  tissue  and  emigration  of  round 
cells. 

Etiological  Diagnosis.— Dunziekte. 

Epicrisis. — The  absence  of  thickened  interlobular  septa  in  the  presence  of  an 
advanced  hypertrophy  of  the  central  veins  is  remarkable.  The  case  was  interpreted 
as  an  early  stage  of  Dunziekte. 

19.  Defence  Force  Horse  H.960.  Liver  sent  by  Major  Goodall,  Durban,  4th 
December,  1916. 

Microscopical  Examination. — There  were  connective  tissue  formations  in  the 
septa  and  in  the  centre  of  the  lobules,  both  were  connected  and  thus  broke  *he 
lobules  up  into  smaller  portions,  isolating  liver  cell  rows  and  individual  cells.  An 
irregular  network  was  thus  formed,  which  gave  the  liver  picture  an  unusual 
appearance.  In  some  places  connective  tissue  was  dominant.  Pigmented  cells 
were  present  and  also  clusters  of  fatty  cells.  In  some  portions  the  liver  cells  were 
homogeneous,  showed  no  nuclei,  they  were  fairly  frequent  along  the  connective 
tissue  bands  (bacteria  were  here  present,  thus  these  cells  without  nuclei  are  post- 
mortem changes).  Some  stasis  was  present. 

Pathological  Anatomical  Diagnosis. — Stasis.  Atrophy  of  liver  cells.  Pigmentation 
Hypertrophy  of  the  walls  of  the  central  veins.  Inter  and  intralobular  formation, 
of  connective  tissue. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — The  case  represented  an  advanced  transitional  stage  of  Dunziekte. 

20.  Horse  L.1757.  Liver  sent  by  Major  Goodall,  Durban. 

Anamnesis. — The  horse  had  been  under  treatment  for  several  weeks  for  Dun- 
ziekte. During  certain  periods  it  appeared  better  and  ceased  to  show  symptoms, 
but  eventually  it  became  worse  and  died. 

Microscopical  Examination. — Stasis  was  present  in  the  central  portion  of  the 
lobules,  the  central  vein  was  much  distended  with  closely  packed  red  corpuscles. 
The  stasis  extended  also  between  the  liver  cell  rows  and  reached  the  periphery  of 
some  of  the  lobules.  The  liver  cell  rows  of  the  centre  were  out  of  shape,  distorted, 
and  the  cells  had  various  sizes  and  shapes,  indicating  a gradual  vanishing  process. 
In  many  places  they  had  completely  disappeared,  the  remaining  ones  showing  light 
brown  pigment.  The  liver  cells  in  the  periphery  were  of  normal  shape  and  colour,  some 
contained  unusually  large  nuclei.  Where  the  wall  of  the  central  vein  had  been 
cut,  it  was  found  to  be  much  thickened,  consisting  of  hyaline  strands  of  connective 
tissue  -with  spindle  shaped  and  round  cells.  The  sublobular  veins  in  particular 

showed  up  well.  Also  the  interlobular  tissue  was  thickened  and  fairly  rich  in 
spindle  cells.  There  was  no  increase  of  bileducts.  'The  interlobular  strands  cut 
off  clusters  or  groups  or  individual  liver  cells;  it  was  not  surrounding  the  lobule, 
it  simply  was  increased  in  volume  and  occupied  in  some  places  a rather  large  area. 
Cells  with  lar°e  nuclei  were  also  found  along  the  thickened  central  veins.  The  larger 
nuclei  took  the  stain  rather  deeply. 
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Pathological  Anatomical  Diagnosis. — Stasis.  Hypertrophy,  atrophy  and  fatty 

•degeneration  of  liver  cells.  Hypertrophy  of  the  walls  of  the  sublobular  and 
central  veins,  inter  and  intralobular  formation  of  connective  tissue. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — This  case  may  be  interpreted  as  a far  advanced  initial  or  a transitional 
stage  of  Dunziekte. 

21.  Horse  K.5549. — Specimens  forwarded  by  Major  Goodall,  15th  December,  1916. 

Anamnesis. — The  horse  was  admitted  to  hospital  two  days  previous  to  death 

suffering  from  “Dunziekte.”  In  spite  of  treatment  it  became  worse  and  died;  it 
showed  marked  symptoms  of  the  disease  and  loss  of  co-ordinated  movement.  On 
post-mortem  examination  the  most  marked  changes  observed  were  an  enormously 
distended  stomach,  which  was  protruding  into  the  thoracic  cavity  through  a ruptured 
diaphragm.  The  liver  was  apparently  cirrhotic  and  studded  with  parasitic  nodules. 
The  small  intestines  were  studded  externally  with  numerous  parasitic  nodules, 
very  similar  to  the  naked  eye  to  the  nodules  seen  in  the  intestines  of  sheep  in 
certain  Karroo  districts  (Oesophagostomiasis). 

Microscopical  Examination. — Liver  : The  walls  of  the  central  veins  were  much 

thickened  and  formed  broad  fibrous  tissue  tracts,  seen  best  where  the  wall  was  cut 
tangentially.  The  central  veins  cut  crossways  showed  the  lumen  not  always  in 
the  centre  of  this  strand,  but  more  to  one  side.  Also  the  interlobular  septa  were 
much  thickened  and  formed  thick  hyaline  bands  with  rare  spindle  shaped  cells. 
These  two  connective  tissue  formations  broke  the  lobules  up  irregularly,  so  that  the 
normal  liver  picture  was  distorted.  In  some  places  both  connective  tissue  of  the 
septa  as  well  as  of  the  central  vein  occupied  large  places,  spreading  out  into  various 
direction  like  a branching  rootstock,  isolating  groups  and  individual  liver  cells. 
Nowhere  was  a whole  lobule  surrounded  by  connective  tissue,  it  was  always  limited 
to  the  corners  of  the  lobules.  In  some  places  central  and  peripheral  connective 
tissue  were  connected.  In  many  places  connective  tissue  also  occupied  the  spaces 
between  liver  cell  rows.  There  was  some  pigment  present  in  the  connective  tissue  of 
the  central  veins,  very  little  in  the  septa.  There  were  parasitic  nodules  present  : a 
calcified  pith  with  a thin  connective  tissue  capsule,  the  pith  in  the  periphery  was 
surrounded  by  concentric  connective  tissue  strands 

Intestines. — A group  of  nodules  was  cut.  They  consisted  of  a connective  tissue 
capsule  fairly  thick  and  a central  pith  of  pink  almost  homogeneous  structure, 
surrounded  by  a bluish  zone.  In  the  homogeneous  substance  were  cross 
sections  of  what  appeared  to  be  a nematode.  The  capsule  was  also  of 
homogeneous  structure,  no  nuclei  were  visible  and  in  the  periphery  it  consisted  of 
thick  fibrous  tissue  strands. 

Pathological  Anatomical  Diagnosis. — Atrophy  of  liver  cells.  Pigmentation. 
Hypertrophy  of  the  walls  of  the  sublobular  and  central  veins.  Inter  and  intralobular 
formation  of  connective  tissue.  Helminthiasis  nodularis  in  liver  and  intestines. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — The  interpretation  of  the  lesions  are  those  of  a far  advanced  case  of 
Dunziekte. 

22.  Horse  L.1707.  Lords,  Durban.  4th  January,  1917.  Liver  sent  by  Major 
Goodall.  S.A.V.C. 

Microscopical  Examination. — There  were  two  systems  of  connective  tissue  forma- 
tions, one  belonging  to  the  central  vein  and  the  other  to  the  septa.  In  cross  sections 
of  the  central  vein  the  lumen  was.  surrounded  by  a thick  wall  which  consisted  of 
fairly  thick  fibrous  bundles  with  concentrically  arranged  spindle  shaped  nuclei ; 
bundles  were  also  radiating  into  the  adjoining  inter-cell  row  spaces,  so  that  the  peri- 
phery had  a somewhat  loose  appearance.  In  some  lobules  outside  the  periphery  of 
the  cross  cut  central  vein  was  a lagoonlike  space,  in  which  the  liver  cells  had 
disappeared,  the  space  extended  between  the  liver  cell  row's.  The  connective  tissue 
of  the  septa  was  also  much  increased,  it  branched  out  into  various  directions.  The 
connective  tissue  of  the  centre  linked  up  in  some  places  with  that  of  the  periphery 
and  so  intersected  lobules  into  smaller  portions.  An  increase  of  bileducts  of  normal 
appearance  and  structure  was  present1.  There  were  occasionally  small  foci  of 
round  cells  near  the  central  vein  and  in  the  septal  connective  tissue.  A prominent 
feature  in  this  section  was  the  presence  of  large  liver  cells  along  the  central  veins 
and  also  in  the  periphery  with  large  deep  staining  nuclei  and  contrasting  distinctly 
to  the  maioritv  of  liver  cells  which  were  smaller,  and  had  a small  faint  nucleus 
(large  nuclei  12-16  p.  small  nuclei  6-8  /r.).  There  were  also  forms  between 
the  two  extremes  and  in  various  stages  of  staining.  There  was  also  light  brown 
pigment  present  in  the  connective  tissue. 

Pathological  Anatomical  Diagnosis. — Stasis  and  extravasation  of  blood.  Pigmenta- 
tion. Atrophy  of  liver  cells.  Hypertrophy  and  hyperplasia  of  liver  cells.  Regenera- 
tion of  bileducts.  Hypertrophy  of  the  walls  of  the  central  veins.  Inter  and 
intralobular  connective  tissue  formation. 

Etiological  Diagnosis. — Dunziekte. 
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Epicrisis. — There  were  early  and  advanced  lesions  present  and  the  case  was 

intrepreted  as  a transitional  stage  of  Dunziekte. 

23.  Horse  A.F.866,  Lords,  Durban.  Liver  sent  by  Major  Goodall,  S.A.V.C. 

Microscopical  Examination. — Two  systems  of  connective  tissue  were  present.  One 

in  the  centre  of  the  lobule  along  the  central  vein  and  one  in  the  periphery.  That 
of  the  central  vein  was  transparent  in  parts  and  consisted  of  coarse  bundles,  the 
absence  of  nuclei  was  conspicuous.  It  included  cells  containing  light  brown  pig- 
ment, the  cells  were  of  different  shape  and  size.  From  the  central  veins  were 
fibrous  bundles  radiating  between  the  liver  cell  rows.  In  some  places  there  was  a 
linking  up  of  the  two  systems.  In  the  septa  the  bileducts  appeared  increased. 
In  some  places  in  the  septa  and  in  the  walls  of  the  thickened  central  vein  were 
collections  of  round  cells.  One  striking  picture  was  the  presence  of  large  liver 

•cells  with  large  nuclei,  the  nuclei  taking  the  stain  deeply.  Many  of  these  cells 

contained  the  light  brown  pigment.  They  were  placed  along  the  central  veins 

and  along  the  periphery  of  the  lobule.  The  eosin  stain  did  not  stain  well 
(decomposition). 

Pathological  Anatomical  Diagnosis. — Hypertrophy  of  the  walls  of  the  central 
veins.  Inter  and  intralobular  formation  of  connective  tissue.  Atrophy  and  hyper- 
trophy of  liver  cells.  Pigmentation.  Regeneration  of  bileducts.  Emigration  of 
round  cells. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — The  case  was  interpreted  as  one  of  advanced  Dunziekte. 

24.  Horse  W.3155.  Liver  sent  from  Port  Napier,  15th  January,  1917,  S.A.V.C. 

Anamnesis. — 'The  horse  died  suddenly  the  previous  night  in  the  Remount  Camp. 

Just  before  death  it  staggered  about  in  a delirious  manner. 

Microscopical  Examination. — Liver  : Sudan  stain  showed  but  a little  fat  and  in 

small  patches  in  the  periphery  of  some  of  the  lobules.  There  was  a formation  of 
fibrillar  tissue  around  the  central  vein,  the  fibrillar  strands  entering  between  the 
liver  cell  rows,  linking  up  with  the  lobular  septa  and  distorting  the  regular  radiat- 
ing picture  of  the  lobule.  The  central  liver  cells  were  out  of  order  and  smaller 
than  those  of  the  periphery,  where  still  some  order  of  regular  arrangement  was 
existing.  There  was  some  light  brown  pigment  present  in  the  connective  tissue. 
Also  the  lobular  septa  were  thickened  by  a structure  containing  fairly  coarse  fibrous 
bands  with  but  few  nuclei.  It  spread  partly  into  the  adjoining  lobules.  There 
were  portions  of  lobules  with  large  nucleated  liver  cells,  the  majority,  however, 
were  small ; the  large  nuclei  were  more  frequently  present  in  the  peripheral  portion, 
where  the  liver  cells  seemed  to  be  of  normal  size.  There  was  also  a stasis  present : 
the  inter-cell  row  spaces  being  widely  distended  and  around  the  central  veins  real 
blood  lagoons  were  formed.  In  the  periphery  of  the  congested  portion  were 
loose  leucocytes  scattered  about  and  others  grouped  in  patches.  There  was 
occasionally  a slight  round  cellular  infiltration  in  the  septa. 

Pathological  Anatomical  Diagnosis. — Stasis  and  fatty  degeneration.  Hypertrophy 
of  the  walls  of  the  central  veins.  Inter  and  intralobular  formation  of'  connective 
tissue.  Hypertrophy  and  atrophy  of  liver  cells.  Pigmentation.  Round  cell  infil- 
tration of  the  septa. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — Recent  and  advanced  lesions  were  present.  The  case  was  thus  inter- 
preted as  a transitional  stage  of  Dunziekte. 

25.  Horse  F.172. — Liver  sent  by  Major  Johnston,  S.A.V.C.,  Roberts  Heights. 
18th  January,  1917. 

Anamnesis. — The  horse  was  inoculated  against  Horse-sickness  on  the  5th 
December,  1916. 

Microscopical  Examination. — Liver  : There  was  an  extensive  distribution 

•of  fibrillar  connective  tissue  emanating  from  the  centre  of  the  lobules  and 

spreading  between  the  liver  cells  rows  in  'a  somewhat  radiating  formation.  A 
similar  increase  of  connective  tissue  was  present  in  the  septa,  but  here  it  was  more 
compact.  In  this  thickened  septa  the  bileducts  were  very  conspicuous  and  in- 
creased in  number.  Some  of  the  bileducts  had  a very  young  appearance,  the  cells 
being  fairly  large  and  light  in  colour  and  the  nuclei  pale  and  large.  There  were 
also  liver  cells  about  with  large  nuclei,  some  containing  two  nuclei.  There  was 
round  and  polymorphonuclear  cell  infiltration  in  various  parts  of  the  lobule,  mainly 
however  in  the  septa  and  between  the  liver  cell  rows.  In  some  places  the  picture 
of  the  lobule  was  so  distorted  that  the  liver  cell  rows  were  entirely  out  of  order. 

In  most  lobules  the  capillaries  were  filled  and  distended  with  red  corpuscles.  Here 

the  liver  cell  rows  appeared  narrower,  tapering  out.  The  liver  cells  appeared  small- 
er and  out  of  shape  wherever  they  were  surrounded  by  connective  tissue.  There 
was  some  pigment  present  in  some  of  the  connective  tissue  and  in  liver  cells. 

Pathological  Anatomical  Diagnosis. — Hypertrophy  of  the  walls  of  the  central 
veins.  Inter  and  intralobular  formation  of  connective  tissue.  Regeneration  of  bile- 
ducts. Hvpertrophy  and  hyperplasia  of  liver  cells.  Atrophy  of  liver  cells.  Pigmenta- 
tion. Fatty  degeneration. 
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Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — This  case  was  interpreted  as  an  advanced  stage  of  Dunziekte. 

26.  Horse,  reported  to  have  died  of  Dunziekte  in  Looperberg,  Molteno  on  6th 
February,  1917.  A post-mortem  was  made  immediately  after  death  and  the  liver  was 
sent)  in  by  the  owner. 

Microscopical  Examination. — 'The  normal  liver  picture  was  distorted.  There 
was  an  increase  of  fibrous  tissue  both  in  the  central  and  in  the  peripheral  portion  of 
the  lobules  and  in  the  inter  row  spaces.  There  were  blood  lagoons  of  irregular 

outlines  and  different  dimensions  around  the  central  vein  and  in  the  lobules.  The 
interlobular  septa  were  fairly  thick,  the  connective  tissue  appeared  as  hyaline  thick 
bands,  similar  conditions  were  around  the  central  vein,  the  walls  of  which  were  very 
much  thickened.  The  liver  cells  had  assumed  different  shapes  and  were  reduced  in 
size  between  the  fibrillar  strands  and  the  distended  capillaries.  There  were  also 
round  cell  collections  in  the  septa.  There  was  a great  amount  of  pigment  present 
along  the  septa  and  in  cells  isolated  by  fibrillar  meshes.  the  Sudan  stain  showed 
no  fat.  In  the  section  so  stained  however  the  light  brown  pigment  showed  up  well 
in  the  liver  cells  bordering  the  septa  which  were  crammed  full  of  it. 

Pathological  Anatomical  Diagnosis. — Stasis  and  extravasation  of  blood.  Hyper- 
trophy of  the  walls  of  the  central  veins.  Increase  of  connective  tissue  in  septa  and 
between  the  liver  cells  . Pigmentation.  Emigration  of  leucocytes. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — In  this  case  various  stages  were  found  which  may  be  interpreted  as  a 
transition  stage  of  Dunziekte. 

27.  Horse  K.4508.  Anamnesis. — The  horse  arrived  in  the  Remount  camp,  Dur- 

ban, from  Potchefstroom  on  the  afternoon  of  the  14th  August,  1917.  It  was  not 
noticed  sick  when  taken  from  the  truck.  It  was  allowed  to  run  in  a camp  and  drink 
water.  Two  hours  later  it  developed  symptoms  of  staggers  and  was  sent  to  the 
sick-lines.  It  rapidly  became  worse  and  developed  sterterous  breathing  which  was 
relieved  by  performing  tracheotomy.  All  visible  mucous  membranes  were  intensely 
congested.  In  spite  of  treatment  the  animal  sank  into  a state  of  coma  early  in 
the  morning  of  the  15th  and  died  quietly  at  midday. 

Post-mortem. — The  condition  was  fair.  Some  serous  fluid  was  present  in  left 
chest.  The  left  lung  was  congested.  The  spleen  was  enlarged.  The  stomach 
was  greatly  distended  with  gas  and  contained  an  abnormal  amount  of  food.  Intense 
gastritis  was  present  and  an  enteritis.  The  mucous  membrane  of  the  caecum  was 
claret  coloured,  likewise  that  of  the  large  colon.  A considerable  exudate  was 
found  in  the  peritoneal  cavity.  The  liver  was  yellow  and  hard. 

Microscopical  Examination. — The  central  vein  was  thickened  and  in  its  surround- 
ings a fibrous  tissue  was  extending  between  the  cell  rows  of  the  lobules.  A cellular 
infiltration  was  fairly  well  pronounced  in  the  septa  bordering  the  lobules.  In  some 
places  the  capillaries  were  well  distended  and  filled  with  red  corpuscles,  but  no 
extravasations  could  be  recognised.  'There  was  also  some  light  brown  pigment  pre- 
sent in  liver  cells  along  the  septa.  In  some  places  of  the  septa  the  bileducts  showed 
up  rather  well  by  their  light  colour,  but  did  not  seem  to  be  unusually  increased  in 
number.  There  were  some  differences  in  the  size  and  intensity  of  staining  of  the 
nuclei  in  the  liver  cells. 

Pathological  Anatomical  Diagnosis. — Hypertrophy  of  the  central  veins.  Increase- 
of  connective  tissue  in  the  septa  and  in  the -lobules.  Collection  of  round  cells.  Atrophy 
and  hypertrophy  of  liver  cells.  Pigmentation. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — The  interpretation  given  to  this  case  was  that  of  a far  advanced  stage- 
of  Dunziekte  going  over  into  the  chronic  form.  Special  attention  should  be  drawn  to 
the  acute  and  sudden  onset  of  symptoms  of  dyspnoea,  which  was  relieved  by 
tracheotomy  and  which  probably  was  due  to  a paralysis  of  the  larynx. 

28.  Horse  K.2501  : Anamnesis. — The  horse  arrived  in  Durban  Remount  Depot- 

from  Potchefstroom  on  the  14th  August,  1917.  It  was  admitted  to  the  hospital  on 
the  4th  September,  1917,  showing  marked  symptoms  of  Dunziekte,  staggering  gaitr 
deeply  iniected  mucous  membranes,  weak,  rapid  pulse.  It  gradually  got  worse  and 
died  on  the  evening  of  the  6th  September,  1917. 

Post-mortem. — The  condition  was  fair.  Both  lungs  were  much  congested,  the- 
left  lung  more  so.  The  heart  was  much  dilated.  Haemorrhages  were  present  in  left 
heart.  The  stomach  was  enormously  distended,  three  times  its  normal  size,  con- 
taining a large  quantity  of  undigested  and  fermented  food.  A slight  gastritis 
and  a slight  enteritis  of  the  small  intestines  were  noted  ; the  veins  of  the  mucosa 
were  filled.  Deep  reddening  was  also  present  on  apex  of  caecum.  The  liver  was 
paler  than  normal,  rough  on  section,  apparently  cirrhotic. 

Microscopical  Examination. — The  normal  appearance  of  the  liver  structure  had 
disappeared ; the  lobules  were  broken  up  into  portions  of  unequal  size  by  fibrous 
strands  that  connected  the  central  veins  with  the  periphery.  The  increase  of 
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connective  tissue  was  mostly  pronounced  in  the  septa.  There  were  patches  and  in- 
dividual liver  cells  containing  fat  globules.  At  some  places  were  also  bright  yellow- 
brown  pigment  deposits.  Round  cell  collections  were  present  in  some  places  in  the 
fibrous  tissue  strands.  Occasionally  the  central  vein  was  found  to  have  a normal 
appearance. 

Pathological  Anatomical  Diagnosis. — Increase  of  fibrous  tissue  in  the  central, 
intralobular  and  interlobular  part  of  the  liver.  Pigmentation.  Fatty  degeneration. 
Round  cell  collections. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — This  case  was  considered  to  be  a far  advanced  transitional  stage  of  Dun 
ziekte. 

29.  Horse  W.1878. — Suspected  Dunziekte.  Liver  sent  by  Major  Goodall,  9th 
February,  1917. 

Microscopical  Examination. — There  was  a thickening  of  the  central  vein,  indi- 
cated by  hyaline  bands  running  through  the  middle  of  a lobule  more  or  less  equidis- 
tant from  the  periphery.  In  some  parts  the  walls  were  fairly  rich  in  spindle  shaped 
nuclei  and  also  in  round  cells.  The  latter  accumulated  in  some  places  to  form  small 
clusters.  Alongside  of  the  vein,  blood  pools  irregularly  distributed  and  of  unequal 
size  were  grouped,  entering  into  the  lobule  and  apparently  destroying  the  liver  cell 
rows,  since  none  of  them  or  only  traces  were  left.  These  lagoons  in  some  places 
occupied  a fairly  large  portion  of  the  lobule,  but  nowhere  seemed  to  reach  the  septum. 
Sometimes  they  showed  some  sort  of  radiating  arrangements,  indicating  that  they 
originated  from  dilated  capillaries.  In  some  places  pools  in  adjacent  lobules  were 
confluent,  quite  a number  of  contiguous  lobules  showed  them.  The  interlobular 
septa  were  only  slightly  thickened,  the  thickened  fibrous  bundles  were  of  hyaline 
nature.  Also  the  sublobular  veins  showed  thickening  of  their  walls  and  blood  pools 
adjoined  them.  Fibrillar  bundles  were  seen  to  enter  between  adjacent  liver 

cell  rows  and  liver  cells  which  were  undersized  and  out  of  shape.  There  was 
pigment  in  some  places  in  cells  along  the  central  veins.  Only  rarely  fat  droplets 
were  seen,  and  occasionally  in  a blood  pool. 

Pathological  Anatomical  Diagnosis. — Stasis  and  extravasation  of  blood.  Hyper- 
trophy of  the  central  vein.  Hyperplasia  of  intralobular  connective  tissue.  Pigmenta- 
tion. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — This  was  a comparatively  early  stage  of  Dunziekte  mainly 
characterised  by  stasis  and  blood  extravasations  and  by  the  hypertrophy  of  the 
central  veins  ; the  septa  were  comparatively  intact. 

30.  Horse  F.608. — Killed  17th  February,  1917.  A case  of  Dunziekte  that  re- 
quired the  performance  of  tracheotomy.  Liver  sent  by  Major  Goodall,  Durban. 

Microscopical  Examination. — The  central  veins  were  distended  in  some  lobules, 
their  walls  were  thickened  and  alongside  in  some  lobules  were  pools  of  blood.  The 
liver  cells  bordering  the  central  veins  in  many  places  contained  light  brown  pig- 
ment. In  some  parts  of  the  section  the  pigment  was  rather  frequent.  An  increased 

number  of  foci  of  round  cells  varying  in  size  was  very  conspicuous.  Many  were 
placed  in  the  course  of  the  central  vein,  some  within  the  intermediate  portion  of  a 
lobule  and  frequently  also  in  the  septa.  There  was  an  increase  of  fibrous  tissue 
present ; it  was  most  pronounced  as  hyaline  coarse  fibres  in  the  septa,  but  also  pre- 
sent within  the  lobules,  so  causing  the  regular  radiating  picture  to  be  distorted. 
This  increase  of  connective  tissue  in  many  parts  was  much  pronounced.  There  was 
a fair  amount  of  fat  in  the  liver  cells,  usually  arranged  in  clusters. 

Pathological  Anatomical  Diagnosis. — Stasis  and  ^extravasation  of  blood.  Pig- 
mentation. Hypertrophy  of  the  central  veins.  Increase  of  inter  and  intra  lobular 

fibrous  tissue.  Slight  fatty  degeneration. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — A case  in  which  all  stages  of  Dunziekte  were  found.  It  was  inter- 
preted as  a transitional  stage  of  the  disease.  Note  the  statement  of  the  performance 
of  tracheotomy  that  was  apparently  required  to  relieve  an  acute  paralysis  of  the 
larynx. 

31.  Horse  W.2537. — Anamnesis  : It  was  immunised  against  Horse-sickness  on  the 
18th  January,  1917.  It  died  19th  February,  1917,  of  gangrenous  Pneumonia  and 
Staggers  and  on  post-mortem  showed  also  nephritis.  Specimen  sent  in  by  Major 
Collyer. 

Microscopical  Examination. — Liver  : The  radiating  liver  picture  was  distorted 

due  to  an  enormous  increase  of  fibrous  tissue  which  occupied  the  greater  portion  of 
what  were  formerly  liver  cells.  The  central  vein  in  most  lobules  could  still  be  re- 
cognised but  around  it  was  an  increase  of  fibrous  tissue  extending  between  the  liver 
cell  rows  to  the  septum  which  was  also  thickened  separating  the  liver  cell  rows,  the 
direction  of  which  was  curved  or  wavy,  disconnected  and  broken  into  clusters  or 
isolated  cells.  There  was  a fairly  frequent  round  cell  infiltration  in  the  septa  both  !in 
the  shape  of  clusters  and  scattered  about.  The  liver  cells  which  varied  in  size  and  shape 
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contained  pigment  of  a green  and  yellow  colour  and  many  of  them  possessed  fat 
globules.  Kidneys  : The  greater  number  of  the  tubuli  contorti  showed  fatty  infiltra- 
tion of  the  lining  and  likewise  a few  tubuli  recti  of  the  intermediary  zone.  The  fat 
infiltration  was  diffuse.  There  was  much  blood  present  in  the  medulla.  'There  were 
in  some  places  of  the  cortex  small  clusters  of  round  cells  fairly  frequent ; in  parts 
the  blood  vessels  were  much  distended.  Lungs  : The  bronchi  contained  pus  plugs 

and  desquamated  epithelial  cells.  In  some  places  also  the  alveoli  were  plugged  with 
pus  cells,  these  were  usually  placed  around  a bronchus.  At  one  place  the  tissue  was 
necrotic  and  a bronchus  leading  into  it  was  filled  with  pus.  In  the  rest  of  the 
section  all  alveoli  were  obliterated  by  the  enormous  engorgement  of  the  vessels  and 
capillaries  and  the  presence  of  a homogeneous  substance. 

Pathological  Anatomical  Diagnosis. — Liver  : Increase  of  connective  tissue  in  the 

lobules.  Emigration  of  leucocytes  Atrophy  of  liver  cells.  Pigmentation  and 
slight  fatty  degeneration.  Parenchymatous  nephritis  and  broncho  pneumonia 
mortificans. 

Etiological  Diagnosis. — Dunziekte.  Gangrenous  pneumonia.  Nephritis 

Epicrisis. — This  was  a case  of  Dunziekte  in  a fairly  advanced  stage  complicated 
by  gangrenous  pneumonia  and  nephritis. 

32.  Horse  from  Chase  Valley,  Maritzburg,  died  at  the  Laboratory,  Pietermaritz- 
burg. The  animal  came  from  a Dunziekte  area,  Estcourt  Division,  about  six  months 
previously.  The  first  symptoms  were  shown  one  month  before  death  (16th  August, 
1917). 

Microscopical  Examination. — The  conspicuous  feature  was  the  filling  and  disten- 
tion of  lobules  with  blood  widening  the  lumens  so  enormously  that  the  liver  cell  rows 
appeared  as  a reticulum  with  narrow  meshes.  In  some  places,  almost  the  whole 
lobule  was  so  occupied  by  blood,  in  others  less  distention  was  present  and  the  liver 
cell  rows  were  thicker.  There  was  an  increase  of  connective  tissue  in  the  septa 
radiating  out  into  the  lobules  and  dividing  them  up,  so  that  the  normal  picture  was 
entirely  distorted.  'The  walls  of  the  central  veins  were  much  thickened  and  in 
many  places  they  participated  in  the  formation  of  the  connective  tissue  meshwork. 
There  was  much  bright  yellow  granular  pigment  present  in  the  connective  tissue,  but 
it  was  mainly  in  the  liver  cells,  which  were  undersized  and  distorted  and  surrounded 
by  connective  tissue  fibres. 

Pathological  Anatomical  Diagnosis.— Stasis.  Hypertrophy  of  the  central  vein. 

Increase  of  intra  and  interlobular  fibrous  tissue.  Pigmentation.  Atrophy  of  liver 
cells. 

Etiological  Diagnosis. — Dunziekte. 

Epicrisis. — This  case  represented  an  advanced  initial  stage  of  Dunziekte. 


APPENDIX  3. 

LIVER  CIRRHOSIS  IN  SOUTH  AFRICAN  CATTLE. 

(Enzootic  Cirrhosis  of  Cattle.  Straining  Disease). 

The  cases  that  have  been  brought  to  the  notice  of  the  Division  of  Veterinary  Re- 
search have  been  observed  in  Natal  and  in  Griqu^land  East.  With  the  exception  of 
the  one  case  in  Witbank,  Natal,  the  area  over  which  these  cattle  had  been  grazing 
was  the  same  over  which  horses  had  been  pastured  that  subsequently  contracted 
Dunziekte.  The  distribution  of  Dunziekte  and  Cirrhosis  of  cattle  does  not,  however, 
coincide  everywhere.  So  far  as, the  farms  of  Mooi  River,  Natal,  are  concerned,  where 
Dunziekte  has  made  horse-breeaing  unprofitable,  cattle  are  doing  well  and  no  case  of 
mortality  has  been  brought  to  our  notice,  which  might  have  been  connected  with 
Cirrhosis.  At  first  sight  it  would  thus  not  appear  that  the  two  diseases  are  etio- 
logically  connected.  Most  of  the  cases  of  liver  cirrhosis  forwarded  from  Kokstad 
had  occurred  in  cattle  that  had  been  pasturing  on  the  Commonage  of  that  town.  It 
might  thus  be  possible  that  under  such  conditions  as  are  brought  about  by  over- 
stocking of  pastures  the  causative  agency  has  become  more  widely  distributed.  In 
the  case  of  Dunziekte  in  horses  the  cause  has  been  attributed  to  vegetable  origin. 
That  plants  do  produce  lesions  that  can  be  interpreted  as  Cirrhosis  has  been  demon- 
strated in  the  experiments  with  Crotalaria  dura,  which  was  responsible  for  Cirrhosis 
both  in  horses  and  cattle.  Considering  the  close  relationship  between  the  pathology 
in  the  liver  Cirrhosis  of  horse  and  cattle,  the  conclusion  that  both  diseases  are 
caused  by  the  same  plant  would  thus  find  some  support.  In  the  absence  of  the  exact 
knowledge  of  the  cause  of  Dunziekte  a definite  conclusion  cannot  be  arrived  at.  'The 
case  from  Witbank  should  be  considered  by  itself.  The  symptoms  resembled  those  of 
Cirrhosis  of  cattle  as  described  in  the  text  books,  viz.  : progressive  emaciation  and 
dropsical  condition  of  the  abdomen.  Also  microscopically  it  differed  somewhat  from 
that  of  Kokstad,  hence  it  is  quite  possible  that  also  etiologically  ;it  cannot  be  con- 
sidered to  be  identical. 
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Senecio  latifolius  and  Senecio  burchelli  had  been  accused  to  be  the  cause  of 
liver  cirrhosis  in  cattle  in  South  Africa,  and  Senecio  Jacobea  in  New  Zealand. 
The  experiments  undertaken  by  the  Division  of  Veterinary  Research  did  not  support 
the  conclusion  that  Senecio  latifolius  produced  cirrhosis.  It  caused  an  acute  disease, 
a parenchymatous  hepatitis,  in  which  the  acute  degenerative  processes  of  the  liver 
parenchyma  were  particularly  pronounced. 

Symptomatology. — The  disease  in  cattle  as  observed  in  Kokstad,  in  which  lives 
cirrhosis  was  the  main  lesion,  can,  according  to  the  symptoms  be  classed  into*  a 
number  of  groups,  viz  : (a)  One  in  which  the  animals  only  showed  a progressive 
emaciation,  here  the  liver  cirrhosis  was  the  main  lesion ; (b)  one  in  which  the  animals 
showed  diarrhoea,  here  the  lesions  of  an  acute  enteritis  were  also  present ; (c)  one  in 
which  straining  in  the  absence  of  diarrhoea  was  the  main  symptom,  here  the  lesions 
included  those  of  a chronic  enteritis  and  ( d ) one  in  which  the  psyche  of  the  animal 
in  particular  was  involved,  here  again  was  a pure  case  of  cirrhosis.  The  latter  case 
thus  somewhat  resembled  Dunziekte,  an  observation  that  would  to  some  degree  support 
the  conclusion  of  the  identity  of  the  two.  Nevertheless  :if  the  disease  in  cattle  be  of 
the  same  origin  as  that  of  horses  the  difference  in  the  pathology  and  symptomatology 
is  somewhat  remarkable.  Similar  defferences  have  also  been  found  in  diseases  that 
were  caused  by  feeding  of  the  same  plants,  viz.,  Crotalaria  dura  and  Senecio  latifo- 
lius. Such  differences  must  be  expected  in  animals  belonging  to  entirely  different 
families.  The  disease  enzootic  cirrhosis  in  cattle  is  thus  characterised  by  a.  variety 
of  symptoms.  This  observation  finds  its  explanation  in  the  fact  that  the  livei  ;; 
not  the  only  organ  that  has  undergone  pathological  changes. 

Pathological  Anatomy. — The  lesions  found  on  autopsy  could  be  grouped  in  those 
of  the  liver  and  in  those  of  the  intestinal  canal.  Liver  lesions  were  present  in  all 
cases,  they  differed  but  little  in  the  various  animals.  The  constant  change  was  that 
of  a hyperplasia  of  fibrous  tissue  that  was  found  in  the  central  veins  and  in  the 
septa  and  between  the  liver  cell  rows,  linking  the  two  together.  Most  of  the 
cases  had  to  be  interpreted  as  far  advanced  ones,  thus  resembling  similar  changes 
in  Dunziekte.  One  case,  however,  appeared  to  be  of  more  recent  origin ; small 
haemorrhages  were  present  in  the  liver  lobules  and  thus  the  pathogenesis  of  this 
disease  could  be  explained  in  a similar  manner  to  that  of  Dunziekte.  Regenerative 
processes  were  present  in  the  proliferating  bileducts  and  liver  cells  that  were  also 
found  in  horses  and  which  must  be  considered  to  be  of  a compensatory  nature  and 
interpreted  as  an  attempt  to  replace  the  liver  cells  that  were  atrophied  by  the  increase 
of  the  connective  tissue.  The  lesions  in  the  intestines  were  of  an  acute  nature  in 
the  cases  that  were  accompanied  by  diarrhoea  and  of  a chronic  nature  in  those  that 
showed  straining,  particularly  in  a thickening  of  the  intestinal  wall.  The  question 
arises  in  which  relation  the  lesions  of  the  liver  and  of  the  intestines  stand  to  each 
other,  viz.  : whether  they  both  are  primarily  due  to  the  same  toxic  agency  or  whether 
those  of  the  intestines  are  a sequel  to  the  former.  Both  contingencies  are  feasible. 
Since  the  cattle  were  constantly  exposed  to  the  cause  it  is  more  likely  that  the  con- 
tinuous influence  of  the  poisonous  agency  must  be  made  responsible.  These  points 
can  however  only  definitely  be  cleared  up  once  the  causal  agency  has  been  found. 

1.  Casuisitic. — Cow,  Witbank,  Dundee. 

Anamnesis. — The  owner  of  this  cow  had  lost  several  yearling  calves  from 
cirrhosis  of  the  liver,  the  diagnosis  having  been  made  by  the  Government  Veterinary 
Officer  of  the  district.  The  duration  of  the  disease  was  several  months.  The 
animals  grew  visibly  thinner  and  a dropsical  condition  of  the  abdomen  usually 
supervened.  The  animals  had  been  running  at  grass  and  received  no  stimulating 
foods  of  any  kind. 

Microscopical  Examination. — Liver  : There  was  no  nuclear  staining,  possibly 

due  to  the  advanced  post-mortem  changes  that  had  set  in  before  the  autopsy.  Practic- 
ally the  whole  section  was  one  mass  of  connective  tissue  and  only  a few  lobules  were 
left  consisting  of  small  clusters  of  liver  cells. 

Pathological  Anatomical  Diagnosis. — Cirrhosis  of  the  liver. 

Epicrisis. — This  was  a far  advanced  case  of  liver  cirrhosis,  clinically  the  history 
is  that  which  is  usually  associated  with  this  disease  in  cattle.  In  particular  atten- 
tion must  be  drawn  to  the  absence  of  straining  symptoms,  as  described  in  some  of  the 
Kokstad  cases  (vide  infra). 

2.  Liver  of  a cow  forwarded  by  the  Government  Veterinary  Officer  of  Kokstad, 
with  the  lesions  of  Cirrhosis. 

Microscopical  Examination. — The  lobules  were  well  separated  from  each  other  by 
strands  of  connective  tissue  of  a transparent  character  Around  the  bileducts  and 
also  around  the  portal  veins  it  occupied  a fairly  extensive  area.  It  entered  between 
the  liver  cell  rows  and  separated  them  and  even  isolated  small  groups  and  individual 
cells.  The  bileducts  were  numerous  in  the  connective  tissue.  There  was  injection 
of  the  capillaries  and  an  increased  number  of  mononuclear  cells  amongst  the  red 
corpuscles.  The  liver  cells  were  atrophied  in  some  places. 
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Pathological  Anatomical  Diagnosis. — Atrophy  of  liver  cells  Hypertrophy  and 
hyperplasia  of  connective  tissue.  Regeneration  of  bileducts. 

Epicrisis. — The  case  was  interpreted  as  one  of  Cirrhosis.  It  corresponded  in 
its  liver  lesions  with  that  described  in  the  animal  affected  with  the  straining  disease. 

3.  15th  April,  1916,  Kokstad  : The  straining  disease  in  calves  was  brought  to 

my  notice  by  Mr.  Paine,  Government  Veterinary  Officer  of  Kokstad,  who  on  the 
occasion  of  my  visit  was  able  to  show  me  a calf  suffering  from  it.  It  was  a one 
ygar  old  Friesland  heifer,  born  and  bred  on  the  place  and  was  running  on  the 
commonage.  The  animal  was  fairly  wild  and  difficult  to  approach  and  closer  observa- 
tion was  impossible.  From  a distance,  it  could  be  noticed  that  at  intervals  the 
animal  when  standing  quietly  strained  severely,  suddenly  the  abdominal  pressure 
was  put  on  as  if  the  calf  was  going  to  defecate,  but  no  faeces  were  passed.  The 
intervals  between  the  periods  of  straining  were  irregularly  long  and  the  phenomenon 
did  not  come  off  when  the  animal  became  disturbed  or  excited,  but  it  did  return 
when  it  was  left  alone.  Otherwise  the  heifer  was  in  good  condition  and  feeding 
well.  The  animal  was  sent  to  Onderstepoort  where  it  arrived  on  the  22nd  April, 

1916.  It  was  numbered  3702  and  placed  for  further  observation  into  the  stable. 

The  symptoms  of  straining  disappeared  and  soon  the  animal  apparently  recovered. 
On  the  24th  June,  1916,  it  was  sent  to  the  farm  to  graze  and  two  months  later, 
22nd  August,  1916,  transferred  to  Armoedsvlakte  where  it  was  placed  in  a paddock 
and  received  a daily  extra  ration  of  crushed  mealies,  bran  and  veld  hay,  having  been 
rather  poor  on  date  of  arrival  It  did  not  improve  however  and  it  was  not  feeding 
well  and  was  during  the  latter  period  getting  weaker,  indeed  so  weak  that  it  finally 
had  some  difficulty  in  rising.  It  died  on  the  27th  October,  1916.  The  autopsy 
was  made  by  the  Officer  in  charge,  who  put  down  the  cause  of  death  to  malnutrition, 
resulting  from  advanced  cirrhosis  of  the  liver. 

Microscopical  Examination.—  There  was  practically  more  fibrous  tissue  than 
parenchyma.  It  formed  thick  bands  which  surrounded  and  thus  rounded  off  entire 
lobules.  The  fibrous  bundles  also  penetrated  the  liver  cell  rows  and  broke  them  up 
into  isolated  groups  of  cells  and  separated  them  even  into  single  cells.  The 
parenchymatous  cells  were  frequently  misshaped  and  undersized.  All  the  blood 
vessels  were  distended  and  appeared  as  round  holes  in  the  tissue,  the  blood  being 
absent.  Nuclear  staining  was  deficient,  probably  due  to  post-mortem  changes. 

4.  Autopsy  of  a Case  of  Straining  Disease. — 5th  April,  1916,  Kokstad  : On  the 
occasion  of  the  visit,  a nine  month  old  Friesland  heifer  was  reported  to  have  been 
suffering  from  straining  disease  for  about  three  months.  She  was  down,  stretched 
out  and  from  time  to  time  showed  the  straining.  There  was  no  discharge  noted 
and  no  opening  of  the  anus  succeeded  the  movement.  The  animal  was  killed  by 
severing  the  arteries. 

Autopsy. — The  body  was  in  fair  condition.  A staphyloma  was  present  in  the 
near  eye  and  a chronic  keratitis  in  the  off  one.  The  lungs  appeared  of  normal 
colour  and  consistence.  A fair  amount  of  fat  was  present  in  the  base  of  the 
heart.  Epicardium  and  endocardium  showed  no  changes,  the  myocardium  was  trans- 
parent. The  liver  was  somewhat  small  and  very  hard,  the  knife  caused  a 
grating  noise  when  cutting  into  it ; its  colour  was  pale.  The  gall  bladder  contained 
greenish  viscid  bile,  its  mucosa  shewed  no  changes.  The  spleen  was  of  normal  size, 
the  follicles  were  well  developed.  A fair  amount  of  fat  was  present  in  the  adipose  cap- 
sule of  the  kidney,  the  fibrous  capsule  stripped  off  easily.  The  organ  was  pale  and 
firm.  The  contents  of  the  rumen  were  normal.  In  the  reticulum  and  in  the 
abomasum  were  masses  of  sand  and  pieces  of  lead  from  tea  packet  coverings. 
The  surface  of  the  pyloric  portion  was  irregularly  raised  and  roughened.  One 
nematode  was  present.  The  large  intestines  were  found  empty  with  the  exception 
of  the  caecum.  Here  the  ingesta  had  a normal  appearance.  The  mucosa  of  the 
caecum  was  wrinkled,  the  surface  was  frothy.  A few  nematodes  were  present.  In 
the  colon  and  rectum  a tough  mucus  of  a glassy  appearance  was  present.  A few 
nematodes  were  found. 

Diagnosis.  Cirrhosis  of  the  liver.  Colitis  and  Proctitis  Catarrhalis.  Gastritis 
verrucosa. 

Microscopical  Examination. — Liver  : The  section  had  a patchy  appearance  due 

to  the  presence  of  transparent  more  or  less  hyaline  irregularly  shaped  areas  of  fibrous 
tissue  between  the  liver  cells.  This  connective  tissue  traversed  the  lobules  in 
various  directions  and  upset  their  structure  completely,  separating  groups  of  cells  and 
individual  cells.  With  some  difficulty  the  central  veins  could  be  made  out,  but 
indistinctly  in  most  lobules.  They  were  embedded  in  fibrous  tissue  and  from  their 
walls  fibrous  bundles  were  radiating  and  branching  in  all  directions  to  link  up  with 
those  emanating  from  the  septa.  This  greatly  increased  connective  tissue  was  not 
rich  in  nuclei,  although  they  were  present  everywhere  and  regularly  distributed. 
There  was  an  increase  of  bileducts  which  appeared  as  narrow  branched  tubes  and 
were  unusually  numerous  and  at  a distance  from  the  thickened  septa.  Between 
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the  liver  cells  were  seen  spindle  shaped  nuclei,  their  number  was  increased.  There 
were  liver  cells,  in  groups  or  singly,  with  large  and  small  nuclei,  likewise  small 
and  large  liver  cells.  Some  of  the  cells  or  whole  groups  of  them  were  transparent. 
These  were  liver  cells  that  had  undergone  fatty  degeneration  showing  up  well  in  the 
Sudan  stained  section.  Occasionally  a liver  cell  nucleus  was  unusually  large  and 
some  of  them  likewise  stained  unusually  deeply.  Only  exceptionally  was  there  a 
collection  of  round  cells.  Kidney. — A fatty  degeneration  was  present  in  the  tubules 

of  the  intermediary  zone,  but  only  the  tubules  of  large  calibre  were  affected.  Spleen. — 
The  lymph  follicles  were  well  developed  and  enlarged.  There  was  brown  pig- 
ment in  the  pulp.  It  was  present  in  those  parts  that  contained,  most  blood.  Lymph 
Glands. — The  sinuses  appeared  unusually  broad  and  their  lymph  cells  formed  small 
clusters.  Large  cells  were  dominant  with  much  cytoplasma  and  a vesicular  nucleus 
staining  faintly.  These  were  the  endothelial  cells  of  the  sinuses.  Colon. — The 

submucosa  appeared  to  be  thicker  but  no  foreign  intrusion  could  be  recognised. 

Pathological  Anatomical  Diagnosis. — Hypertrophy  and  hyperplasia  of  connective 
tissue  of  liver  cells.  Regeneration  of  liver  cells  and  of  bileducts.  Fatty  degeneration 
and  pigmentation.  Emigration  of  leucocytes.  Slight  fatty  degeneration  of  kidneys. 
Adenitis  catarrhalis.  Oedema  of  the  colon. 

Epicrisis. — In  the  liver  the  presence  of  connective  tissue  was  the  most  con- 
spicuous feature.  It  occupied  the  central  portion  of  the  lobules  and  by  strands 
between  the  liver  cells  rows  was  connected  with  an  equally  well  developed  connective 
tissue  of  the  septa.  In  the  periphery  of  the  latter  bileducts  were  rather  numerous, 
there  was  also  a regeneration  of  liver  cells  going  on  at  the  same  time.  The  picture 
thus  resembled  that  of  certain  stages  found  in  the  livers  of  horses  suffering  from 
Dunziekte  and  was  interpreted  as  that  of  a Cirrhosis.  The  clinical  symptoms  were 
entirely  different.  It  is  possible  that  the  straining  is  somehow  associated  with  the 
cause  that  leads  to  cirrhosis. 

5.  Liver  from  a cow  sent  by  the  Government  Veterinary  Surgeon,  Kokstad. 
The  subject  was  a Cape  cow  introduced  to  Kokstad  about  six  months  previously. 
About  one  month  before  death  the  cow  was  examined  by  the  Government  Veterinary 
Officer  who  found  the  temperature  normal,  the  examination  of  the  blood  showed  the 
absence  of  parasites.  The  cow  did  not  appear  to  thrive  well  and  had  a rough  coat. 
A tonic  treatment  was  prescribed.  After  a temporary  improvement  diarrhoea  set 
in  about  ten  days  previous  to  death  and  during  the  last  four  days  she  passed  pure 
clear  water  with  a little  mucus.  At  times  she  was.  noted  to  strain.  Further  cura- 
tive treatment  appeared  to  be  useless.  The  Government  Veterinary  Surgeon  sus- 
pected Johne’s  disease,  although  he  states  in  cases  of  this  disease  the  discharge  is 
not  usually  clear.  On  post-mortem  he  could  not  find  definite  macroscopic  lesions  of 
that  disease.  The  liver  was  cirrhotic  and  there  was  no  evidence  of  fluke  invasion. 

Microscopical  Examination. — The  picture  of  the  lobulation  was  somewhat  dis- 
turbed due  to  the  presence  of  strands  of  connective  tissue  both  in  the  periphery 
and  in  the  centre  of  the  lobules.  It  was  particularly  pronounced  in  the  corners 
of  the  lobules  occupying  there  the  triradiate  space  between  the  adjacent  lobules,  one 
branch  extending  sometimes  between  two  lobules  and  linking  up  with  a branch 
of  the  adjacent  corner.  The  interlobular  septa  were  sometimes  continuous  between 
the  lobules  over  a stretch  of  four  or  more  lobules  ; but  no  lobule  was  entirely  bounded 
by  connective  tissue.  The  connective  tissue  septa  sometimes  occupied  a large  space, 
the  greater  part  however  was  still  occupied  by  parenchyma.  The  two  types  of 
tissue  alongside  of  each  other,  the  one  transparent,  the  other  refractive,  gave  the 
section  a mottled  appearance.  Fibrillate  bands  branched  off  between  the  liver 
cell  rows,  but  they  were  by  no  means  entering  deeply  into  the  lobules  and  only 
slightly  separated  the  liver  cell  columns  of  the  periphery.  In  the  triangular  spaces 
occupied  by  the  connective  tissue  were  islets  of  isolated  liver  cells  and  individual 
liver  cells  were  seen  surrounded  by  connective  tissue  fibrils.  The  central  veins 
were  also  thickened  in  their  walls,  when  cut  longitudinally  the  fibrils  had  a parallel 
course.  Stolones  were  running  into  the  adjacent  spaces  between  the  cell  trabeculae, 
separating  the  cells  and  causing  alterations  in  the  shape  and  size.  Usually 
elongated  tapering  narrow  trabeculae  were  left  over,  separated  by  connective  tissue 
fibrils.  There  were  :in  places  collections  of  red  corpuscles  in  this  connective  tissue 
and  between  the  liver  cell  trabeculae,  sometimes  groups  of  corpuscles  corresponded 
to  small  haemorrhages.  The  connective  tissue  was  poor  in  nuclei,  it  was  distinct, 
fibrillate  and  transparent.  The  vessels  of  the  septa  had  thickened  walls.  Con- 
spicuous in  these  transparent  fibrillate  patches  were  the  small  bileducts,  which  were 
increased  in  number,  so  that  pieces  and  loops  of  them  were  seen  everywhere.  They 
were  of  various  calibre  but  the  thin  ones  were  in  abundance.  These  could  some- 
times be  followed  up  right  between  the  liver  cell  rows  of  a lobular  periphery.  '1  heir 
structure  corresponded  with  that  of  a normal  bileduct,  narrow  tubes,  the  walls  of 
which  were  formed  by  pale  cells  possessing  a round  nucleus,  the  nuclei  followed 
each  other  very  closely.  Sometimes  the  ducts  were  grouped  radially  to  the  septum 
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in  the  direction  of  the  liver  cell  columns.  Round  cells  were  only  scantily  present, 
sometimes  they  were  more  frequent  in  the  adventitia  of  the  vessels  than  outside. 
1 he  staining  quality  of  the  central  portion  of  a lobule  had  somewhat  suffered  and 
the  nuclei  were  only  rarely  seen.  The  intermediate  portion  of  the  lobule  was  intact, 
the  staining  was  somewhat  interfered  with,  the  nuclei  staining  very  pale  and  the 
cytoplasma  deep  pink  (beginning  of  autolysis).  There  was  practically  no  discrepancy 
in  the  size  of  the  nuclei.  There  was  no  pigment  present  and  no  fat.  In  a second 
section  the  presence  of  connective  tissue  was  even  more  conspicuous  and  it  was 
practically  all  over  the  place,  breaking  the  lobules  up  into  a number  of  islets  of  irregu- 
lar round  and  oval  outlines  and  of  different  size.  The  bileducts  were  present  in 
abundance  and  everywhere,  a.  central  vein  could  only  be  made  out  with  some  diffi- 
culty, the  connective  tissue  and  bileducts  were  approaching  it  very  closely.  The 
bileducts  were  sometimes  arranged  in  a radiating  manner,  sometimes  running 
in  a diverging  direction  like  the  leaflets  of  a pinnate  leaf.  The  liver  cell  rows 
were  irregularly  arranged  and  the  cells  showed  different  shapes  and  sizes.  Also  here 
but  little  discrepancy  was  noted  in  the  size  of  the  nuclei.  Stomach. — There  was 

a round  cellular  infiltration  between  the  glandular  tubules  at  their  base.  It  was 
the  thickest  just  above  the  muscularis  mucosae.  Small  foci  were  found  below  it. 
The  glands  in  some  parts  on  the  surface  were  necrotic  in  their  upper  portion,  in 
some  places  this  necrosis  extended  down  between  the  glands. 

Pathological  Anatomical  Diagnosis. — Hypertrophy  and  hyperplasia  of  connective 
tissue.  Regeneration  of  bileducts.  Atrophy  of  liver  cells.  Haemorrhages.  Gas- 
tritis mortificans. 

Epicrisis. — JThe  case  was  interpreted  as  one  of  Cirrhosis.  The  connective  tissue 
was  found  within  and  without  the  lobules.  Regeneration  of  bileducts,  but  not  of 
liver  cells  was  noted.  The  condition  is  remarkable  for-  its  similarity  with  certain 
stages  of  the  cirrhosis  found  in  Dunziekte. 

6.  Liver  of  a two-year-old  calf  that  for  a long  time  had  not  been  thriving  well, 

forwarded  by  the  Government  Veterinary  Officer,  Kokstad.  On  post-mortem  the 
lesions  found  were  a peculiar  gelatinous  condition  of  the  mucous  membranes  of  the 
abomasum  and  a general  cirrhosis  of  the  liver.  The  contents  of  the  large  bowels 
were  of  a brownish  red  colour.  No  diarrhoea  had  been  noted  at  any  time  during 

the  life  of  this  calf. 

Microscopical  Examination. — Liver  : The  central  veins  showed  much  thickened 
walls  standing  out  as  hyaline  rings ; some  of  the  septa  were  likewise  thickened 
and  consisted  of  hyaline  fibres  surrounding  veins,  arteries  and  bileducts.  Not 
all  septa  were  however  thickened.  There  were  liver  cells  with  large  nuclei  and 
cells  with  smaller  nuclei,  the  former  stained  deeply,  they  were  grouped  in  patches. 
Some  fat  globules  were  present  scattered  about.  Nearly  all  the  liver  cells  showed 
a very  fine  brown  dustlike  pigment. 

Pathological  Anatomical  Diagnosis. — Hypertrophy  and  hyperplasia  of  connective 
tissue  and  of  liver  cells.  Pigmentation  and  very  slight  fatty  degeneration. 

Epicrisis. — Hypertrophic  and  regenerative  processes  were  present  in  the  liver 
cells  alongside  of  a fibrous  organisation  which  was  interpreted  as  a Cirrhosis.  The 
Cirrhosis  appeared  to  emanate  from  the  central  veins  and  extended  into  the  peri- 
phery. 

7.  Liver  forwarded  by  the  Government  Veterinary  Surgeon.  Kokstad  of  a cow 

which  was  one  a troop  of  cattle  to  which  the  cow  described  before  (No.  5)  had  be- 
longed. She  had  been  imported  from  the  Western  Province  in  October,  1916,  and 

had  been  grazing  on  the  Kokstad  Commonage.  When  noted  ill.  she  showed  a tem- 
perature of  101. 6°F.  and  had  staring  eves  and  dilated  pupils  and  a tendency  to  lean 

the  head  on  the  manger.  The  examination  of  blood  was  negative.  In  the  afternoon 

of  the  following  day  she  was  found  to  lean  all  her  weight  on  the  head  against 
the  partition  of  the  stable.  Her  temperature  was  103-4°F.  She  was  reported 

to  have  been  lying  down  endeavouring  to  throw  herself  on  her  side.  She  died 
the  same  night.  On  post-mortem  cirrhosis  of  the  liver  was  found  and  some  liquid 
in  the  abdominal  cavity.  In  this  case  there  was  a slight  invasion  of  fluke. 

Microscopical  Examination. — The  specimen  had  undergone  post-mortem  changes 
before  fixing.  The  nuclear  staining  had  accordingly  suffered.  The  usual  lobular 
structure  was  entirely  distorted.  The  land  marks  were  still  present  in  the  form 
of  thickened  septa  and  central  veins.  Between  these  two  the  inter  cell  row  spaces 
were  filled  up  with  connective,  tissue  bundles  coursing  in  all  directions  and  breaking 
the  lobules  up.  There  was  more  connective  tissue  present  than  parenchyma.  The 
liver  cells  were  distorted  to  all  possible  forms.  There  was  an  increase  of  bileducts 
in  the  periphery  of  the  lobules  branching  out  into  various  directions.  Their  calibre 
was  narrow  and  the  cells  were  small  compared  to  the  liver  cells.  Clusters  of 
bacilli  were  freouent  (post-mortem)-  Round  cells  were  onlv  scantily  scattered 
about.  In  a good  many  of  the  remnants  of  liver  cell  rows,  fat  globules  were  present. 

Pathological  Anatomical  Diagnosis. — Hvpertrophv  and  hyperplasia  of  connective 
tissue.  Atrophy  of  liver  cells.  Hyperplasia  of  bileducts.  Emigration  of  round 
cells. 


Epicrisis. — The  picture  described  was  interpreted  as  a Cirrhosis.  Although  the 
presence  of  flukes  was  demonstrated,  the  cirrhosis  was  not  one  wholly  due  to  their 
action  and  corresponded  more  with  the  description  given  in  previous  cases. 


ACKNOWLEDGMENTS. 

For  the  collection  of  information  and  material  for  the  purpose  of  the  investi- 
gations into  the  disease  “ Dunziekte  ” in  horses,  the  Director  is  indebted  to  the 
following  Veterinary  Officers  : — 

J.  L.  Webb  of  Ixopo,  formerly  of  Mooi  River,  who  carried  out  the  first  feeding 
experiments  with  Senecio ; R.  Paine  of  Kokstad,  who  carried  out  feeding  tests  in 
KokstaJ ; Major  Goodall,  of  Durban  and  formerly  of  Kokstad ; Captain  Skues, 
S.A.V.C.,  Fort  Napier,  P.M.  Purg ; Major  Collyer,  S.A.V.C.,  Roberts’  Heights; 
Major  Montgomery,  Nairobi;  Captain  H.  M.  Webb,  S.A.V.C.,  Fort  Napier,  P.M. 
Burg;  Major  Johnston,  S.A.V.C.,  Roberts’  Heights;  and  Lieutenant-Colonel  Bush, 
for  the  willingness  with  which  he  placed  his  staff  at  the  disposal  of  the  Director  to 
collect  material.  G.  V.  0.  Paine  of  Kokstad  was  responsible  for  the  in- 
formation and  material  collected  in  connection  with  Cirrhosis  in  cattle  in  that  dis- 
trict. To  all  these  geptlemen  the  Director  wishes  to  extend  his  thanks  for  the 
interest  shown  and  the  ready  assistance  given. 


LITERATURE. 

Friedberger  and  Frohner.—  Spezielle  Pathologie  und  'Therapie  der  Haustiere. 

Hutyra  and  Marek. — Spezielle  Pathologie  und  Therapie  der  Haustiere. 

Kitt. — Pathologische  Anatomie  der  Haustiere. 

Kaufmann. — Lehrbuc-h  der  spezielle  pathologisclien  Anatomie. 

Aschoff. — Pathologische  Anatomie  Spez.  Teil. 

Sims  Woodhead. — Practical  Pathology- 

Robertson.—  Journal  of  Comparative  Pathology  and  Therapeutics,  Vol.  19,  June, 
1906,  page  97.  “ Cirrhosis  of  the  liver  in  stock  in  Cape  Colony  produced  by  two 

species  of  Senecio.” 

Verney. — Dunsickness.  Journal  of  Comparative  Pathology  and  Therapeutics.  Vol. 
24,  September,  1911,  page  226. 

Gilrufh. — Hepatic  cirrhosis  of  Horses  and  Cattle  (so-called  “ Winton  disease”), 
Report  1902/3,  Division  of  Veterinary  Science,  New  Zealand,  Department  of 
Agriculture. 

Hepatic  cirrhosis  due  to  ragwort,  Report  1904,  Division  of  Veterinary  Science, 
Department  of  Agriculture,  New  Zealand. 

Hepatic  cirrhosis  or  Winton  disease,  Report  1905,  Division  of  Veterinary  Science, 
Department  of  Agriculture,  New  Zealand. 


DESCRIPTION  OF  PLATES. 

Fig.  1.  Horse  suffering  from  Dunziekte,  showing  the  pushing  forwards  ten 
dency  and  marks  on  orbital  ridge- 

Fig-  2.  Horse  with  Dunziekte.  Whitewash  marks  on  parietal  region  and 
nostrils,  bruises  on  orbital  ridge. 

Fig.  3.  Naked  eye  aspect  of  a Dunziekte  liver  in  an  advanced  stage  of  the 
disease. 

Fig.  4.  Section  through  a lobule  with  distended  central  veins  and  capillaries 
and  extravasated  blood  (Initial  stage  of  Dunziekte). 

Fig.  5.  Section  through  a lobule  with  thickened  central  vein  and  extravasations 
of  blood  in  the  adjacent  tissue  (Transitional  stage). 

Fig.  6.  Section  through  a lobule  with  distended  veins*  and  rich  round  cell 
collection  mixed  with  blood  alongside. 

Fig.  7.  Section  through  a lobule  showing  the  thickened  walls  of  the  central 
veins. 

Fig.  8-  The  same  section  (higher  magnified)  with  details  of  the  structure  of  the 
central  veins  and  hypertrophy  of  the  liver  cells. 

Fig.  9.  Formation  of  fibrous  tissue  in  the  septa  and  an  engorged  central 
vein  with  thickened  wall. 

Fig.  10.  The  fibrous  connective  tissue  occupies  the  greater  portion  of  the  lobule 
and  it  emanates  from  the  central  vein  and  links  up  with  the  peri- 
pheral septa. 

Fig.  11.  Section  through  a.  peripheral  portion  of  lobule  showing  the  thickened 
septa  and  bileducts. 

Fig.  12.  A section  through  a liver  which  was  very  rich  in  pigment,  showing  up 
as  fine,  dark  granules. 
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References  to  recent  literature  on  nodules  in  the  lungs. 

Nodes  and  nodules  were  frequently  found  in  the  lungs  of  South 
African  equines.  Their  presence  was  of  particular  importance  when 
the  animal  in  question  was  suspected  of  glanders  and  when  a mallein 
reaction  had  to  be  interpreted.  In  a number  of  instances  difficulties 
arose  to  determine  by  naked  eye  the  exact  nature  of  such  a nodule  and 
recourse  had  to  be  taken  to  microscopic  investigations.  It  was 
thought  advisable  to  undertake  a microscopical  survey  of  nodes  and 
nodules  on  a somewhat  extended  scale,  both  of  glanderous  and  not 
g-landerous  equines  and  to  compare  the  results  with  those  in  Europe, 
where  this  question  for  a long  time  was  a very  controversial  one  and 
until  recently  has  given  cause  for  much  discussion. 

The  latest  publication  on  the  subject  was  that  by  Angeloff,  a 
pupil  of  Schutz  of  Berlin.  The  latter  author’s  investigations  have, 
undoubtedly,  helped  to  the  greatest  extent  to  clear  the  way.  Angeloff 
selected  for  his  investigations  mainly  the  grey  transparent  nodules, 
their  nature  being  the  most  disputed  one.  Some  authors  considered 
them  to  be  recovered  glanders  lesions.  From  a differential  point  of 
view  they  were,  therefore,  most  important.  Angeloff  has  further- 
more examined  the  calcareous  and  fibrous  nodules  and  for  compari- 
sons sake  also  the  glanders  nodule.  He  treated  the  subject  under 
the  different  headings: — I.  Grey  transparent  nodules.  II.  Fibrous 
nodules.  III.  Calcareous  nodules.  IY.  Glanders  nodules. 

I.  The  grey  transparent  nodules  were  frequently  found  by  him. 
They  were  situated  most  commonly  under  the  pleura  where  they 
could  easily  be  felt,  and  also  in  the  lung  tissue.  Their  size  varied 
between  that  of  a millet  and  a lentil.  To  the  touch  they  appeared 
as  small  lymph  nodules.  They  were  sharply  demarcated  and  could 
frequently  be  separated  from  the  adjacent  tissue.  Examined  by 
transmitted  light,  they  were  grey,  transparent,  with  sometimes  a 
whitish  speck  in  the  centre  just  visible  to  the  naked  eye.  On  sec- 
tion they  appeared  moist  and  finely  granular.  The  centre  of  the  very 
small  ones  was  grey,  the  periphery  reddish-grey.  Larger  nodules 
showed  a grey  centre  surrounded  by  a thin  greyish-white  zone. 

According  to  the  microscopical  findings,  these  nodules  were 
placed  into  two  groups:  (a)  parasitic  nodules  and  «(&)  lymphatic 

nodules. 

(a)  The  parasitic  nodules  examined  in  serial  sections  showed  the 
presence  of  a nematode,  either  in  a fresh  state  or  calcified  or  having 
undergone  disintegration.  The  tissue  surrounding  the  parasite  con- 
sisted mainly  of  round  cells;  their  nuclei  were  round,  staining 
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deeply  with  hsemotoxylin,  but  with  little  protoplasma  surrounding 
them.  Lymphocytes  were  found  between  these  cells,  also  some  neutro- 
phile  polymorphonuclear  and  eosinophile  leucocytes  and  in  the 
younger  nodules  connective  tissue  fibrils  between  the  cells.  These 
fibrils  were  connected  with  a capsule  consisting  of  various  layers 
and  the  outer  layers  went  over  into  the  alveolar  septa.  It  could  be 
determined  that  the  fibrillate  structure  between  the  round  cells  were 
remnants  of  the  alveolar  septa,  which  could  no  longer  be  seen  in 
older  nodules.  The  capsule  included  compressed  alveoli,  which  had 
lost  their  epithelial  lining.  Giant  cells  were  frequently  seen  in  the 
neighbourhood  of  the  capsule.  It  was  particularly  emphasized  that 
the  eosinophile  cells  were  constantly  present,  they  were  found  in 
great  numbers  surrounding  the  parasite;  they  were  adjacent  to  the 
capsule  and  were  also  found  outside  of  it.  In  the  centre  of  a nodule 
remnants  of  the  parasite  were  frequently  found  embedded  in  eosi- 
nophile cells.  It  appeared  thus  that  these  nodules  were  the  result 
of  an  inflammatory  process,  in  which  three  processes  had  taken 
place:  exudation,  emigration  and  cell  proliferation;  the  latter  being 
the  main  phenomenon.  The  final  result  in  the  majority  of  cases  was 
calcification  of  the  nodules,  rarely  was  it  disintegration  and  resorp- 
tion. When  the  latter  had  taken  place  it  led  to  the  formation  of  a 
fibrous  nodule,  in  the  former  case  to  that  of  a calcareuos  nodule. 
Angeloff  accepted  the  view  of  Olt,  that  the  nematodes  were  larvae  of 
Sclerostomum  armatum. 

(6)  The  second  group  of  nodules,  the  lymph  nodules,  offered 
no  peculiarities,  since  they  could  be  easily  recognised  as  such  by  the 
presence  of  germinative  centres. 

II.  The  fibrous  nodules  were  more  frequently  found  in  the  lung 

tissue  ; they  varied  in  size  from  that  of  a millet  grain  to  that  of  a 
pea  ; they  were  hard  to  the  touch.  On  section  they  were  smooth  and 
of  different  aspect:  greyish  and  glistening,  possessing  greyish  cheesy 
substance  in  the  centre ; sometimes  they  were  stratified.  Micro- 
scopically they  were  described  to  be  of  different  histological 
structure : ( a ) Some  were  connected  with  the  lung  tissue,  surrounded 
by  alveoli,  whose  walls  bordered  the  connective  tissue  capsule  ; the 
inside  also  consisted  of  connective  tissue  cells,  between  which 
eosinophile  cells  could  be  found.  These  nodules,  probably,  were 
originally  parasitic.  ( b ) Some  nodules  resulted  from  a chronic 

inflammatory  process  in  the  walls  of  the  bronchi.  They  possessed 
a capsule  similarly  to  that  of  small  bronchi,  with  the  epithelial 
lining  lost.  The  capsule  included  a substance  staining  red  with 
eosin.  (c)  Some  nodules  consisted  almost  only  of  connective  tissue, 
no  bronchial  lumen  could  be  seen.  Smooth  muscle  cells  and  some- 
times the  presence  of  cartilage  revealed  the  vestige  of  a bronchus. 
These  nodules  were  respectively  caused  by  a bronchitis  catarrhalis 
and  proliferans.  ( d ) The  nodules  showing  a stratified  structure  were 
of  embolic  origin.  Their  capsules  were  formed  by  the  adventitia  and 
media  of  the  plugged  vessel.  The  lumen  of  the  vessel  was  filled  with 
proliferated  endothelial  cells  of  the  intima. 

III.  The  calcareous  nodules  were  found  very  frequently.  Their 
size  varied  between  that  of  a millet  grain  and  that  of  a pea,  they 
were  round  and  surrounded  by  a fibrous  capsule.  The  outside  of 
the  capsule  was  connected  with  the  adjacent  alveolar  tissue,  so  that 
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the  nodules  had  to  be  cut  out  together  with  the  tissue.  The  inner 
suiface  of  the  capsule  was  smooth,  the  nodules  were  hard  and  most 
difficult  to  cut.  The  section  was  dry  and  smooth,  when  cut  with 
a sharp  knife,  the  contents  were  friable,  of  a yellowish-white  colour 
and  a striated  concentric  structure.  Microscopically  a connective 
capsule  was  seen,  situated  directly  on  the  calcareous  substance, 
possessing  a concentric  striation,  the  various  strata  staining  differ- 
ently with  eosin.  The  centre  of  some  contained  loops  of  parasites; 
some  showed  a homogeneous  detritus  staining  badly  with  eosin.  It 
was  concluded  that  the  calcified  nodules  were  the  final  stages  of  the 
grey  transparent  and  fibrous  ones.  Since  glanders  nodules  were 
said  not  to  calcify  they  could  easily  be  differentiated. 

IV.  The  glanders  nodule. — Angeloff  stated  that  the  results  of 
his  examinations  corresponded  with  those  of  Professor  Sehiitz.  He 
gave  the  following  description: — The  specific  glanders  nodules  of 
the  lungs  have  the  size  of  a millet  grain  to  that  of  a pea.  They 
are  situated  under  the  pleura  or  in  the  lung  tissue.  In  the  former 
case  they  can  easily  be  seen  and  felt,  and  appear  greyish-red  under 
the  pleura.  Their  consistence  is  firm.  The  aspect  which  very  small 
nodules  present  can  be  compared  with  a fleabite.  Their  number 

varies.  It  so  happens  that  in  their  growth  individual  nodules 

coalesce  and  form  nodes  reaching  the  size  of  a hazelnut  to  a walnut, 
the  so-called  conglomerate  nodes.  On  section  the  various  kinds  of' 
glanders  nodules  show  different  pictures.  (a)  The  very  young 
nodules  represent  a small  pneumonic  focus  of  red  colour ; it  is  not 
sharply  demarcated,  but  continues  gradually  into  the  neighbour- 
hood. ( b ) Nodules  which  are  slightly  older  show  a grey  opaque 

centre,  surrounded  by  a red  zone.  The  cut  surface  is  not  smooth, 
it  is  granular  and  moist.  Sometimes  the  centre  is  seen  to  contain 
pus.  The  nodule  is  connected  with  the  surrounding  tissue,  and 
thus  cannot  be  removed  with  the  point  of  a knife,  (c)  Still  older 
nodules  possess  a dry  grey-yellow  centre,  and  a grey-red  circumference 
consisting  of  a granulation  tissue.  This  granulation  tissue 
changes  later  into  a grey  transparent  connective  tissue  capsule, 
going  over  into  the  healthy  lung  tissue.  It  is  this  form  of  nodule 
which  most  often  is  mistaken  for  the  entozooic  nodule,  and  a definite 
differentiation  between  the  two  is  frequently  only  possible  by  means 
of  the  histological  examination. 

The  microscopical  examination  reveals  different  pictures  in  the 
nodules  of  the  different  ages,  all  are  very  characteristic  for  glanders. 
(a)  The  very  young  nodule,  seated  in  the  lung  tissue,  comprises  only 
a few  alveoli.  On  the  place  where  the  glanders  bacilli  are  situated 
hyperaemia  arises,  it  is  irrelevant  how  the  bacilli  entered  the 
alveoli,  whether  via  the  blood  or  lvmphstream  or  by  inspiration. 
The  capillaries  of  the  alveolar  septa  are  gorged  with  blood.  Threads 
of  fibrin  are  present  in  the  alveoli  forming  a lace  work  containing 
red  corpuscles  or  pigment,  the  latter  resulting  from  the  disintegra- 
tion of  the  former.  Desquamated  epithelial  cells,  leucocytes  and 
lymphocytes  are  also  present.  Thus  it  appears  that  the  toxin  of  t It e 
glanders  bacilli  causes  an  inflammatory  process,  in  which  the  exuda- 
tive part  is  dominant,  it  causes  an  increase  of  lymphocytes  and  dis- 
integrates the  white  corpuscles  in  the  capillaries.  The  young- 
glanders  nodule  is  thus  the  product  of  a Pneumonia  fhrinosa  mili- 
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aria.  ( b ) The  microscopical  pictures  presented  by  the  nodules  of 
this  group  are  typical  for  glanders,  and  mistakes  are  excluded. 
Under  a low  power  the  centre  of  the  nodule  is  deeply  stained,  and 
divided  into  a number  of  smaller  areas,  irregularly  arranged,  some- 
what patchy,  traversed  by  pale  bands.  Around  the  centre  is  a zone 
of  less  deeply-stained  tissue,  communicating  with  the  alveolar  septa 
of  the  adjacent  tissue.  Under  higher  magnification  it  can  be  made 
out  without  difficulty  that  the  deeply-stained  centre  consists  of 
alveoli,  which  are  plugged,  and  that  the  paler  strands  traversing  the 
centre  represent  the  alveolar  septa.  Furthermore,  it  can  be  seen 
that  the  alveoli  contain  epithelioid  cells,  lymphocytes  and  neutro- 
phile  leucocytes,  but  no  eosinophiles.  The  epithelioid  cells  re- 
semble epithelial  cells,  and  are  derived  from  the  connective  tissue 
cells  of  the  alveolar  septa  and  the  endothelial  cells  of  the  blood 
vessels.  Alterations  soon  begin  to  take  place  in  the  nuclei  of  these 
cells.  The  chromatic  substance  condenses  (pycnosis)  and  disinte- 
grates into  smaller  particles  (karyorrhexis).  The  pycnotic  nuclei 
and  particles  form  in  a clump  and  take  the  stain  deeply,  the  cells 
in  the  septa  of  the  alveoli  die  off,  and  thus  stain  less  distinctly, 
hence  the  paler  strands  within.  Around  the  centre  is  situated  a zone 
of  lymphocytes.  (c)  In  the  older  glander  nodules  the  centre  is  sur- 
rounded by  a capsule  consisting  of  connective  tissue  bands.  Between 
the  latter  clefts  are  left,  which  are  filled  with  lymphocytes.  The 
periphery  of  the  capsule  goes  over  gradually  into  the  neighbouring 
lung  tissue.  The  septa  of  the  alveoli  adjoining  the  capsule  are 
thickened,  and  consist  almost  exclusively  of  connective  tissue.  On 
the  inside  of  the  capsule  giant  cells  are  occasionally  seen.  Here  also 
no  eosinophile  cells  are  found.  A calcification  of  the  centre  cannot 
be  seen  even  in  the  older  nodules. 

Angeloff  summarised  the  result  of  his  observations  in  the  fol- 
lowing conclusions  : — 

1.  Grey  transparent,  fibrous,  calcareous  and  glanders  nodules 
may  be  found  in  the  lungs  of  horses. 

2.  The  grey  transparent  nodules  are  not  glanders.  In  the 
greatest  number  of  cases  they  are  parasitic  nodules,  containing  the 
larva  of  a nematode  (probably  Sclerostomum  armatum).  They  are 
rarely  solitary  lymphatic  nodules. 

3.  The  nodules,  which  contain  living  or  dead  or  degenerated 
parasites,  are  characterised  by  the  presence  of  eosinophile  leucocytes. 
They  are  thus  easily  distinguished  from  other  nodules,  principally 
glanders  nodules,  in  which  eosinophile  cells  are  not  found. 

4.  The  fibrous  nodules  may  arise  from  the  grey  transparent 
ones ; they  may  also  be  the  product  of  a bronchitis  chronica  catarr- 
halis  or  proliferans  or  that  of  an  embolus  of  the  blood  vessels. 

5.  The  calcareous  nodules  are  caused  by  the  deposition  of  lime- 
salts  in  the  grey  transparent  or  fibrous  nodules. 

6.  The  glanders  nodxiles  are  specific  products,  and  must  be  con- 
sidered as  small  foci  of  hepatisation.  The  cells,  which  form  the 
nodules  as  a result  of  the  glanders  toxin,  undergo  karyorrhexis,  and 
the  nuclear  detritus  retains  its  faculty  to  take  the  stain. 

7.  The  glanders  nodules  furthermore  distinguish  themselves  by 
not  possessing  any  eosinophiles,  and  they  do  not  calcify. 

Olt  referring  to  the  various  kinds  of  nodules  found  in  the  lungs 
describes  the  following  types: — (a)  The  grey  translucid  nodules, 
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first  described  by  Schiitz.  He  agrees  with  him  that  they  are  caused 
by  nematode  larvae.  (5)  The  calcareous  nodules,  which  have  arisen 
from  the  translucid  entozooic  nodules.  (c)  The  embolic  miliary 
fibrous  nodules,  situated  subpleurally  or  in  the  depth  of  the  lung 
tissue,  consisting  of  fibrous  tissue  containing  in  the  centre  a plug  of 
pinhead  size  including  a nematode  larva.  They  are  rarely  found, 
and  contain  numerous  eosinophiles,  apparently  rapidly  undergoing 
calcification;  they  are  connected  witli  a blood  vessel,  (d)  The  embolic 
calcified  nodules  are  the  final  stage  of  the  latter  ones. 

It  will  be  noted  that  the  description  of  Angeloff  includes  these 
various  kinds  of  nodules,  which  are  all  parasitic. 

Previous  to  Angeloff  and  Olt,  M’Fadyean  published  in  his 
Harben  Lectures  under  the  heading  of  glanders  a detailed  descrip- 
tion of  the  structure  of  the  glanders  nodules,  both  macroscopic-ally, 
and  microscopically,  a description  which  deserves  attention  and  is 
quoted  here  in  extenso  : — 

“ The  ordinary  lung  lesions  of  glanders  have  the  form  of 
rounded,  firm,  or  shotty  nodules,  embedded  in  the  lung  tissue,  from 
which  they  cannot  readily  be  torn  or  enucleated.  The  number  of 
these  present  is  very  variable,  but  even  in  fatal  cases  of  the  disease 
it  is  not  always  very  great.  Hundreds  are  exceptional,  and  not 
rarely  the  total  number  discovered  is  less  than  a dozen.  When 
numerous  they  are  usually  pretty  evenly  distributed  throughout  the 
lung  tissue,  but  sometimes  they  are  unequally  divided  between  the 
two  lungs.  A common  size  is  about  that  of  a pea,  but  many  are 
smaller,  and  exceptionally  they  attain  the  size  of  a walnut.  When 
divided  menially  they  present  different  appearances  according  to  their 
age.  Recent  nodules  present  a centre  of  a dirty  white  colour,  and  a 
periphery  which  is  frequently  dark  red  or  haemorrhagic-looking,  but 
sometimes  yellowish  and  gelatinous  in  appearance.  The  relative 
size  of  the  centre  and  the  peripheral  part  is  very  variable.  Some- 
times the  former  is  a mere  speck,  and  at  others  it  amounts  to  half 
or  more  of  the  nodule.  As  a rule  the  central  part  is  not  actually 
liquid,  but  in  a good  many  cases  it  has  the  character  of  thick  piis. 
In  older  nodules  there  is  usually  no  haemorrhagic  peripheral  zone, 
but  a greyish  or  dirty-white  opaque  central  part  which  may  be 
picked  out  as  a dryish,  somewhat  crumbling  material  and  is  sur- 
rounded by  a less  opaque,  tougher  part,  which  merges  into  the 
surrounding  lung  tissue.  In  still  older  nodules  this  outer  part  is 
distinctly  fibrous  and  encloses  the  drv  central -contents  like  a capsule. 
The  question  whether  there  is  a more  advanced  stage  in  which  the 
nodule  is  completely  or  almost  completely  calcified  is  a disputed  one. 
Glanders  nodules  certainly  appear  to  have  little  tendency  to  cal- 
careous degeneration,  but  the  contention  of  some  authors  that 
calcification  never  occurs  hardly  appears  to  be  justified. 

“ When  glanders  lesions  develop  in  lymphatic  glands,  or  in  the 
spleen  or  liver,  they  also  take  the  form  of  firm  nodules,  in  which  one 
may  distinguish  a central  and  a peripheral  part,  the  former  being 
whitish,  opaque,  and  usually  rather  dry,  while  the  periphery  is 
more  translucent,  and  in  older  lesions  distinctly  fibrous.  Just  as  in 
the  case  of  the  pulmonary  nodules,  those  found  in  other  organs  some- 
times have  distinctly  purulent  centres,  and  although  the  occurrence 
is  highly  exceptional,  a glanderous  submaxillary  lymphatic  gland 
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may  burst  spontaneously  and  discharge  pus.  The  kidneys  of  the 
horse  appear  to  have  a remarkable  exemption  from  glanderous 
lesions,  and  I have  only  once  seen  such  a lesion  in  that  position. 

Two  essentially  different  accounts  of  the  histology  of  glanders 
lesions  have  been  given  by  those  who  have  written  on  the  subject. 
The  first  of  these  describes  the  foundation  of  the  lesion  as  a group  of 
cells  similar  in  appearance  to  the  so-called  epithelioid  cells  which 
form  the  bulk  of  a recent  true  tubercle  (caused  by  Koch’s  bacillus). 
As  to  what  is  the  source  of  these  cells,  opinion  is  not  yet  unanimous, 
but  it  is  generally  admitted  that  they  are  derived  by  proliferation 
from  the  connective  tissue  or  other  fixed  cells  of  the  part,  and  that 
at  any  rate  they  are  not  polynuclear  leucocytes,  and  probably  not 
leucocytes  at  all.  This  view,  therefore,  assimilates  the  glanders 
nodule  to  the  true  tubercle. 

“ Under  the  second  view  the  foundation  of  the  glanders  nodule 
is  laid  by  leucocytes  which  have  escaped  from  the  blood  vessels  of 
the  part,  and  are  mainly  of  the  polynuclear  variety.  My  own 
examination  of  glanders  nodules,  from  all  the  organs  in  which  they 
are  met  with,  convinces  me  that  this  is  the  correct  view,  at  least, 
with  regard  to  the  lesions  in  the  horse. 

“ As  long  as  the  characters  of  the  cells  which  compose  the  central 
part  of  a glanders  nodule  can  be  made  out,  it  is  manifest  that  these 
cells  are  almost  entirely  polynuclear  leucocytes,  easily  distinguished 
while  undegenerated  by  the  form  of  their  nuclei.  What  are  obvi- 
ously the  youngest  nodules  met  with  in  the  lung  are  simply  more  or 
less  spherical  areas  of  the  parenchyma  in  which  the  air  cells  have 
become  crammed  with  leucocytes.  Sometimes,  but  not  always,  these 
air  cells  also  contain  some  fibrin,  but  seldom  or  never  any  large  pro- 
portion of  red  corpuscles.  For  a time  the  walls  of  the  air-cells  are 
quite  obvious,  forming  a net,  the  meshes  are  compactly  filled  with 
leucocytes.  Very  soon,  however,  the  walls  of  the  pulmonary  alveoli 
which  have  thus  become  crowded  with  leucocytes  undergo  necrosis 
and  become  difficult  to  distinguish,  and  a little  later  they  are  no 
longer  recognizable.  Around  this  central  collection  of  leucocytes 
there  is  usually  marked  evidence  of  congestion,  especially  in  the  case 
of  the  young  pulmonary  nodules.  In  these  the  alveolar  capillaries 
in  the  walls  of  the  air-cells  immediately  surrounding  those  crowded 
with  leucocytes  are  distended,  while  the  alveolar  cavities  are  usually 
occupied  by  a fibrinous  exudate  or  by  actual  blood. 

“ At  its  outset  a glanders  nodule  has  thus  the  closest  analogy 
with  a miliary  abscess,  but  it  would  be  impossible  to  confound  it 
with  a miliary  tubercle.  There  is  also  a circumstance  that  makes 
it  comparatively  easy  to  distinguish  between  the  glanders  nodules 
and  the  lesions  which  are  determined  by  any  bacteria  which  are 
typically  pyogenic,  viz.,  that  the  leucocytes  and  other  cells  in  the 
former  very  promptly  undergo  the  somewhat  remarkable  form  of 
degeneration  and  necrosis  to  which  Unna  has  applied  the  term 
chromatotexis.  This  process  appears  to  be  essentially  a cell  necrosis, 
determined  by  the  glanders  bacilli  and  their  products,  and  its  special 
feature  as  a necrosis  lies  in  the  manner  in  which  it  affects  the  cell 
nuclei.  In  other  forms  of  bacterial  necrosis  the  death  of  the  cell  is 
usually  not  preceded  by  any  marked  alteration  in  the  form  of  the 
nucleus,  and  as  soon  as  the  cell  has  lost  its  vitality  the  nuclear 
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chromatin  no  longer  stains  with  the  usual  dyes.  In  contrast  with 
this,  the  nuclei  of  the  cells  in  the  centre  of  a glanders  nodule  become 
disorganised  while  the  cell  body  is  still  intact,  and  the  fragments  of 
chromatin  resulting  from  this  nuclear  disintegration  for  a consider- 
able period  retain  a strong  affinity  for  nuclear  stains.  Hence,  in 
consequence  of  these  persisting  nuclear  fragments,  in  sections  stained 
with  such  dyes  the  centre  of  a glanders  nodule  is  dark  and  opaque, 
even  when  necrosis  is  obviously  complete  and  all  structural  details 
have  been  obliterated.  In  this  process  of  chromatotexis  the  chro- 
matin fragments  at  first  assume  for  the  most  part,  a spherical  form, 
but  when  the  necrosis  is  complete  and  the  bodies  of  the  cells  have 
become  indistinguishable  many  of  them  become  elongated  or  thread- 
like, with  a rounded  or  club-shaped  swelling  at  one  or  both  of  their 
extremities.  Such  forms  indicate  that  the  altered  nuclear  chromatin 
must  for  a time  be  in  a semi-liquid,  plastic  condition,  and  Unna  has 
suggested  that  the  peculiar  shapes  which  it  presents  are  due  to  the 
action  of  the  lymph  stream.  Such  irregularly-shaped  chromatin 
particles  are,  however,  found  in  positions  where  there  cannot  be  any 
actual  lymph  stream,  such  as  the  necrotic  centre  of  pulmonary 
nodules  of  quite  macroscopic  dimensions. 

“ The  lack  of  homogeneity  on  the  part  of  glanders  nodules  in 
the  horse  is  due  to  the  fact  that  when  they  are  quite  recent  they 
have  (at  least  in  the  c&se  of  the  lungs)  a peripheral  zone  marked  by 
the  effusion  of  a fibrinous  exudate  or  of  actual  blood,  while  when 
they  are  older  the  leucocyte  centre  is  surrounded  by  cells  of  a differ- 
ent kind.  In  its  simplest  form  the  outer  part  of  these  older  nodules 
is  a thin  zone  of  young  fibrous  tissue.  This  tissue  is  most  fully 
formed  (possesses  most  matrix)  in  its  outer  part,  and  inwardly, 
where  it  meets  the  degenerated  centre  of  the  nodule,  it  may  be  com- 
posed of  fibroblasts  without  any  intercellular  substance.  Between 
the  outer  distinctly  fibrous  capsule  and  the  margin  of  the  degener- 
ated centre  there  may  be  a zone,  occasionally  of  considerable  breadth, 
composed  of  rather  large  cells  with  pale-staining  nuclei  and  exactly 
resembling  the  so-called  epithelioid  cells  of  a true  tubercle.  When 
giant  cells  are  present  in  a glanders  nodule  they  are  ordinarilv 
situated  in  this  zone,  but  they  may  be  found  further  out,  where  some 
of  the  fibroblasts  have  already  begun  to  form  a fibrous  matrix. 
Giant  cells  may  be  absent  from  glanders  nodules  even  when  these 
are  obviously  of  some  standing,  but  in  the  majority  of  not  quite 
recent  nodules  giant  cells  are  present,  although  the  contrary  has  been 
stated.  Moreover,  the  giant  cells  of  glanders  nodules  are  quite  in- 
distinguishable from  those  which  are  more  constantly  and  abund- 
antly  present  in  tuberculous  lesions.  An  important  difference 
between  the  two  kinds  of  lesions  is  that  giant  cells. are  never  present 
in  the  central  part  of  glanders  nodules,  whereas  they  are  found 
indifferently  in  all  parts  of  miliary  tubercles.” 

Further  descriptions  as  far  as  the  histology  and  genesis  of  the 
glanders  nodules  are  concerned  are  given  in  Hutyra  and  Marek’s 
handbook,  as  follows : The  nodules  of  artificially  infected  horses  and 
guinea  pigs  develop  from  bacillary  emboli  that  first  lead  to  the  forma- 
tion of  thrombi  and  about  the  same  time  cause  in  the  peribronchial  and 
interlobular  connective  tissue  a vasculitis  and  perivasculitis,  leading 
to  a well-defined  collection  of  round  cells,  thus  producing  the  glassy 
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translucid  nodules  recognised  by  unaided  vision.  With  the  increase 
of  the  cell  clusters  the  inflammatory  process  spreads  into  the  adjoining 
alveolar  septa  or  these,  under  the  influence  of  the  bacilli  remaining 
fixed  in  the  blood  capillaries,  are  from  the  commencement  involved  in 
the  process,  and  in  acute  cases  a miliary  fibrinous  inflammation  re- 
sults. Nodules,  which  develop  in  the  walls  of  the  finer  bronchi,  can 
penetrate  into  the  lumen  and  cause  an  inflammation  of  the  mucosa, 
leading  finally  to  a broncho-pneumonic  process.  Larger  glanders  nodes 
arise  by  confluence  of  adjacent  ones,  gradually  increasing  to  pneu- 
monic foci. 

The  possibility  of  glanders  nodules  calcifying  in  an  advanced 
stage  is  disputed  by  Schiitz  and  Angelotf,  who  categorically  state 
that  such  is  not  the  case.  In  a publication  of  Olt,  an  author  well 
conversant  both  with  parasitic  and  glanders  nodules,  this  question 
is  dealt  with  in  the  affirmative,  he  having  found  in  a calcified  nodule 
after  all  calcification  had  been  removed  the  typical  glanders  structure 
as  described  by  Schiitz,  Angeloff  and  M’Fadyean. 

As  far  as  the  glanders  nodule  is  concerned  the  modern  authori- 
ties agree  that  it  represents  a well-defined  lesion  which  is  typical  for 
the  disease,  viz.  : a nodule  that  is  initiated  by  transudation  of  fibrin, 
by  emigration  of  leucocytes,  desquamation  of  epithelial  cells,  the 
cellular  elements  undergoing  chromatotexis,  and  succeeded  by  a 
reactive  capsule  formed  of  epithelioid  cells,  fibroblasts  and 
giant  cells,  which  finally  produce  wavy  connective  tissue,  that  is 
connected  with  the  septa  of  the  adjacent  alveoli.  This  view  was  not 
always  held.  M’Fadyean  in  stating  his  adhesion  to  the  modern 
views  draws  attention  to  the  older  one,  held  by  former  writers  on  the 
subject,  describing  the  foundation  of  the  nodule  as  a group  of  cells, 
similar  in  appearance  to  the  epithelioid  cells  which  form  the  bulk 
of  a recent  time  tubercle  (caused  by  the  tubercle  bacillus).  The 
literature  on  the  subject  is  unfortunately  not  at  my  disposal. 
Hutyra  and  Marek  in  their  book  quote  Baumgarten,  who  states 
that  the  glanders  bacilli  cause  in  their  neighbourhood  a proli- 
feration of  the  endothelial  cells  of  the  vessels  and  of  the  extravascular 
fixed  connective  tissue  cells,  whereby  a nodule  of  epithelioid  cells 
is  formed.  Between  these  cells  emigrated  colourless  blood  corpuscles 
collect  later  wherby  the  substance  of  the  glanders  nodules  softens  and 
finally  turns  into  a pus-like  mass,  which,  besides  well-conserved  pus 
cells,  contains  many  degenerated  cells  and  tissue  detritus. 

It  is  a remarkable  fact  that  none  of  the  modern  writers  describe 
healed  out  glanders  nodules  and  Olt  states  that  the  proof  for  the 
existence  of  such  is  still  wanting,  and  this  notwithstanding  the  fact, 
that  glanders  lesions,  e.g.,  in  the  mucous  membranes  of  the  nose,  can 
hea(  out.  The  well-known  glanders  scars  are  a proof  of  it. 

Object  of  the  present  Investigation. 

In  this  report  I propose  to  deal  with  nodes  and  nodules  that  were 
collected  on  post-mortem,  and  to  classify  them  under  three  headings: 
glanderous,  parasitic  and  of  various  origin.  “ Glanderous  ” received 
a good  deal  of  attention.  It  is  necessary  to  become  well  acquainted 
with  the  histological  structure  of  a glanderous  nodule  in  its  various 
stages.  Although  it  is  as  a rule  of  a typical  structure,  there  are  vari- 
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■ of, ions  found  that  would  appear  to  be  abnormal.  It  was  thought  advis- 
able to  describe  a great  number  of  individual  nodules  to  show  these 
variations.  The  descriptions  are  sometimes  given  in  full  detail,  a 
frequent  repetition  could  therefore  not  be  avoided,  but  it  will  allow  of 
better  comparison.  In  order  to  compare  glanderous  nodules  in  cases 
naturally  contracted  with  those  obtained  by  artificial  infection  some 
animals  received  intrajugular  injections  of  glanders  bacilli  and  the 
lesions  so  obtained  received  full  consideration. 

As  of  parasitic  origin  were  taken  all  those  lesions  in  which  the 
eosinophile  cells  were  by  far  the  most  common  cellular  elements  or 
at.  least  very  frequent  ones.  It  could  be  concluded  from  previous 
writers  that  these  cells  were  practically  always  connected  with 
parasites  and  in  my  investigations  this  observation  has  been  sup- 
ported. Hence  I have  abstained  from  cutting  nodules  into  series. 
A few  sections  made  with  the  freezing  microtome  were  all  tha+ 
were  required  to  make  the  diagnosis.  Detailed  descriptions  of 
parasitic  nodules  are  also  given,  it  having  been  found  that  various 
types  of  parasitic  lesions  could  be  distinguished. 

In  the  third  group  all  nodes  and  nodules  were  collected  that 
•could  not  be  grouped  under  the  two  headings  mentioned.  Also  here 
a detailed  description  is  given  to  emphasize  the  difference  with 
both  glanders  and  parasitic  lesions. 

Some  attention  was  also 'paid 'to  the  histological  structure  of  the 
glanders  and  parasitic  lesions  found  in  other  organs  in  order  to 
obtain  some  idea  of  the  underlying  principle  in  the  formation  of  these 
nodules. 

The  sections  were  stained  in  alum  haematein  and  eosin. 
Occasionally  also  Sudan  was  used  and  in  some  instances  Weigerc’s 
method  for  staining  fibrin  and  the  orcein  method  for  staining  elastic 
fibres. 

PART  I.  GLANDERS. 

A. — The  Lesions  in  Equines  injected  intrajugularly  with  a 
Glanders  Culture. 

Two  horses  and  a donkey  had  been  injected  and  the  results 
in  the  two  horses  differed  somewhat.  One  horse  (9688)  showed 
both  lungs  studded  with  pneumonic  foci  ranging  in  size 
from  a small  bean  (a  few  m.m.  in  diameter)  to  that  of  a small  pota- 
to (a  few  c.m.  in  diameter).  In  this  horse  all  the  foci  had  the 
same  histological  structure  and  were  thus  of  the  same  age.  Since 
between  injection  and  death  only  eleven  days  elapsed,  their  age 
could  be  judged  to  within  a fewT  days,  allowing  one  or  two 
days  for  the  necessary  incubation  time.  These  acute  lesions  repre- 
sented themselves  macroscopically  as  greyish  foci,  generally  of  a 
roundish  circumference  but  of  irregular  outline.  The  cut  section 
had  a granular  appearance  and  was  slightly  raised  above  the  surface; 
it  was  surrounded  by  a red  zone  of  various  diameters.  The  foci  thus 
corresponded  to  a croupous  pneumonia,  the  granular  surface  being 
due  to  the  alvoeli  filled  with  fibrin.  On  microscopical  examina- 
tion they  showed  the  following  peculiarities:  Centrally  a collec- 
tion of  nuclear  substances,  taking  the  stain  very  deeply.  Only 
in  a few  cases  did  the  nuclear  mass  obscure  the  outlines  of  the  alveoli, 
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in  most  foci  the  alveoli  could  be  made  out  distinctly,  their  walls 
showing  up  as  pink  or  transparent  lines  of  a meshwork . In 
one  or  two  cases  these  septa  still  possessed  the  capillaries  gorged 
with  red  corpuscles  and  their  cells  were  as  yet  intact  showing  the 
very  acute  nature  of  the  process. 

The  foci  had  a mottled  appearance  due  to  the  presence  of  fibrin 
alone  in  some,  of  fibrin  and  various  quantities  of  nuclear  substances 
in  others,  and  of  nuclear  substance  in  different  stages  of  disintegration 
in  the  rest  of  the  groups.  These  different  stages  of  disintegration 
referred  to  nuclei  in  the  stage  of  pycnosis,  and  to  that  of  karyorrhexis 
or  chromatotexis  forming  different  sized  grains  to  a fine  nuclear 
dust.  Nuwlifere  in  the  central  portion  could  intact  leucocytes  be 
seen.  But  to  judge  from  the  shape  of  the  pycnotic  nuclei  these 
must  have  been  derived  from  polymorphonuclear  leucocytes. 
Some  peculiar  deviations  from  the  usual  arrangement  of  the  nuclear 
detritus  could  be  noted,  e.g.,  the  fine  debris  was  placed  along  the 
septa  of  the  alveoli,  whilst  the  central  portion  contained  fibrin,  or 
the  contents  had  receded  from  the  wall.  Between  and  surrounding 
groups  of  alveoli  filled  with  nuclear  substance,  were  alveoli  filled 
with  fibrin  only  and  containing  a few  pycnotic  nuclei.  The 

blood  vessels  of  the  periphery  were  engorged  and  stood  out  pro- 
minently. There  was  a certain  amount  cf  oedema  present  filling 
interstitia  and  alveoli,  in  some  places  the  alveoli  were  even  com- 
pressed. In  some  foci  bronchi  were  seen,  the  walls  of  which  contained 
the  pycnotic  substance,  and  some  was  also  present  in  the  lumen. 

In  the  second  horse  only  a few  nodules  were  present.  One  of 
them,  a small  one,  was  of  similar  description,  and  in  some  alveoli 
intact  polymorphonuclear  and  epithelial  cells  were  still  found 
alongside  the  nuclear  detritus.  In  most  foci  a new  element 
appeared,  viz.,  epithelioid  cells  and  fibroblasts.  These  showed  up  in 
the  periphery  of  some  foci  as  bundles  of  fibroblast  and  fibrillar  strands 
between  the  alvoeli  and  were  concentrically  arranged,  but  as  yet  dis- 
connected. In  further  advanced  stages  the  fibroblasts  formed  a 
capsule  which  enclosed  the  nuclear  detritus,  and  was  surrounded  by 
round  cells  in  some  cases  and  by  epithelioid  cells  in  others.  These 
lesions  could  not  have  been  older  than  ten  days,  indicating  that  an 
organisation  took  place  at  a comparatively  early  period. 

Glanders  of  the  mucous  membranes  of  the  nose  commenced 
as  a thrombosis,  from  which  the  infiltration  of  the  adjacent  tissue 
apparently  started. 

In'  the  lungs  of  the  donkey  numerous  foci  were  found,  of 
different  sizes,  varying  from  a small  nodule  to  a rare  one  with  a 
diameter  of  one  centimetre.  They  were  of  different  types,  which 
in  the  majority  of  cases  could  be  recognised  macroscopically.  One 
was  represented  by  a greyish  focus  of  granular  appearance  on  section, 
with  a smooth  zone  surrounding  it,  indicating  a fresh  lobular  fibrinous 
pneumonia,  with  the  characteristic  nuclear  chroma totectic  disintegra- 
tion. The  histological  structure  resembled  in  every  detail  that 
found  in  the  horse.  The  second  type  showed  a central  opaque  pith 
likewise  surrounded  by  a smooth  zone,  but  which,  in  many  cases, 
could  be  definitely  recognised  as  a fibrillar  capsule.  The  pith  was  rich 
in  nuclear  detritus  and  the  capsule  consisted  of  fibroblasts  forming 
bundles  in  the  periphery.  In  the  younger  stages,  these  were 
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not  linked  together,  in  the  later  stages,  they  formed'  larger 
tracts  concentrically  arranged  and  finally  closing  up  to  form  a 
ring.  In  still  more  advanced  stages  the  fibrillar  bundles  became 
distinct.  (Transition  stage  and  stages  approaching  final  encapsula- 
tion). 

The  small  grey  type  of  nodule  was  caused  by  a miliary  fibrinous 
pneumonia.  A conglomeration  of  these  nodules  formed  the  larger 
foci. 

The  most  advanced  nodule  could  not  be  older  than  thirty- 
five  days,  the  organisation  must  thus  have  been  a very  slow  one 
when  compared  with  that  of  the  second  horse,  where  it  hardly  re- 
quired eleven  days.  The  fibrinous  foci  which  corresponded  to  fresh 
dissemination  of  bacilli  most  likely  originated  from  these  older 
ones.  (A  detailed  description  of  the  evolutive  stages  of  a glanders 
nodule  is  given  in  the  epicrisis  of  the  different  cases  described.) 

CasuistiCs. — I.  Horse  9688,  an  aged  black  mare,  was  malleined 
with  negative  results  on  the  2nd  September,  1915.  It  was  submitted 
to  a glanders  experiment  on  the  15th  February,  1917,  15  c.c.  of  an 
emulsion  of  bacillus  mallei  culture  being  injected  intrajugularly. 
The  day  following  the  injection  recording  of  temperature  was  im- 
possible owing  to  a relaxation  of  the  anus.  On  the  seat  of  inocula- 
tion a swelling  developed,  size  of  a pigeon  egg;  it  contained  pus. 
On  the  27th  February,  1917,  the  respiration  was  abnormal,  the 
iconjunctivae  were  pale,  the  eyes  sunken.  There  was  a rapid  loss 
of  condition  noticeable.  The  horse  died  on  the  same  day. 

Post-Mortem  Report — The  left  lung  was  shrunken,  the  pleura  showed  in  parts 
gelatinous  infiltration  overlying  fairly  solid  foci  (size  of  a hazelnut  to  that  of  a 
small  potato).  They  were  somewhat  firm  on  touch.  The  whole  lung  tissue  was 
studded  with  these  knobs,  which  on  palpation  could  be  felt  as  lumps.  Some  of  the 
lumps  were  raised  above  the  surface.  On  cutting  into  them,  they  showed  a red 
zone  surrounding  a grey  irregular  shaped  opaque  centre  with  granules  that  were 
slightly  raised.  On  the  basal  surface  of  the  lung  similar  conditions  were  noted,  the 
pleura  showed  more  extensive  gelatinous  infiltration.  The  right  lung  was  somewhat 
inflated,  otherwise  it  showed  the  same  changes  as  the  left  one. 

Microscopic  Examination. — (1).  A portion  of  a focus  2 c.m.  in  diameter.  (16  x.). 
It  had  a patchy  appearance  due  to  an  irregular  distribution  of  alveoli,  that  were 
filled  either  with  a transparent  or  with  a dark  opaque  substance.  In  the  circum- 
ference of  the  focus  the  alveoli  were  compressed  and  contained  homogeneous  sub- 
stance (oedema).  The  blood  vessels  were  standing  out  well,  engorged  with  red 
corpuscles.  (125  x.)  In  the  greater  portion  of  the  focus  the  alveolar  arrangement 
was  distinct.  In  the  dark  stained  parts  the  septa  stood  out  as  thin  pinkish  meshes, 
enclosing  nuclear  substance  of  varying  degrees  of  opacity.  Here  in  some  places  no 
alveoli  could  be  recognised,  they  were  obscured  by  a dense  accumulation  of  nuclear 
detritus.  The  septa  of  the  lighter,  transparent  parts  showed  engorged  capillaries. 
Their  contents  were  more  or  less  homogeneous.  The  transparent  substance  showed 
different  grades  of  shading  due  to  the  presence  of  smaller  or  larger  masses  of  nuclear 
detritus.  It  consisted  of  fibrin,  having  a distinctly  thready  structure.  Only  in  a 
few  places  could  individual  nuclei  be  seen  and  then  in  the  alveoli  containing  only 
fibrin.  They  were  p.yenotic.  Nuclear  detritus  lined  the  septa  of  some  of  the  alveoli 
and  the  fibrin  was  placed  in  the  centre.  In  the  alveoli  of  the  darker  parts  detritus 
filled  the  whole  lumen.  No  epithelial  cells  or  any  other  intact  cells  were  present. 
Debris  was  everywhere  forming  particles  of  various  sizes.  Only  in  the  peripheral 
zone  could  intact  cells  be  recognized. 

Diagnosis. — Pneumonia  fibrinosa  malleosa. 

2.  A focus  16  x 16  m.m.  The  section  had  a patchy  appearance  due 

to  the  filling  of  alveoli  with  substance  of  different  transparency  shading 
from  pink  to  a deep  black.  A number  of  alveoli  of  one  description 

were  as  a rule  grouped  together.  The  pink  substance  was  fibrin.  The 
various  shades  of  staining  were  due  to  the  admixture  of  nuclear  detritus.  In 
most  parts  the  alveolar  septa  were  visible  and  in  many  alveoli  the  contents  had  re- 
ceded from  the  wall,  both  in  alveoli  filled  with  fibrin  or  with  nuclear  substance.  In 
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some  places  no  alveoli  were  visible  at  all,  they  were  obscured  by  the  diffuse  mass  of 
detritus.  Here  practically  no  intact  cells  were  seen,  only  debris,  the  particles  were- 
of  different  sizes,  staining  very  deeply.  The  adventitia  of  some  arteries  showed, 
homogeneous  infiltration  with  oedema.  The  alveoli  in  the  periphery  of  the  focus  were 
compressed  and  filled  with  homogeneous  substance  (oedema),  the  capillaries  were 
filled  with  red  corpuscles. 

Diagnosis. — Pneumonia  fibrinosa  malleosa. 

3.  A focus  6x4  m.m.  A focus  of  deep  black  stained  substance 

in  which  however  the  alveolar  arrangement  was  quite  distinct ; the 
septa  were  lighter  coloured,  pink,  and  in  some  places  transparent. 

The  alveoli  were  filled  with  a compact  mass  of  nuclear  detritus.  All 

the  larger  vessels  were  engorged  and  stood  out  prominently.  In  the  periphery  the 
capillaries  were  filled  and  the  alveoli  compressed,  their  lumens  being  filled  with  homo- 
geneous substance  (oedema)  containing  crowded  pycnotic  nuclei. 

Diagnosis. — Pneumonia  fibrinosa  malleosa. 

4.  A focus  of  8 m.m.  in  diameter.  The  focus  was  situated  alongside  of  an 
artery.  It  had  -a  mottled  appearance  due  to  the  irregular  grouping  of  alveoli  filled 
with  pink  homogeneous  or  blackish  nuclear  substance.  The  nuclear  detritus  was 
densely  clumped  together.  The  septa  were  distinct  almost  everywhere,  they  were 
pinkish  and  transparent.  In  the  periphery  the  capillaries  were  filled  with  red  blood 
corpuscles.  Here  the  alveoli  were  compressed  and  contained  homogeneous  substance 
(serum  and  fibrin)  ; pynotic  nuclei  were  scattered  within.  In  the  focus  capillaries 
were  seen,  on  one  place  distinctly  and  on  another  indistinctly,  filled  with  red 
corpuscles. 

Diagnosis. — Pneumonia  fibrinosa  malleosa. 

5.  There  were  three  foci  in  this  section,  all  of  about  the  same  size  (5x5  m.m.). 
The  alveolar  arrangement  was  distinct  with  the  exception  of  some  places  which  were 
occupied  by  diffuse  masses  of  nuclear  substance.  Some  grouping  of  alveoli  was 
noticeable,  darker  stained  ones  containing  clumped  nuclear  detritus  were  surrounded 
by  lighter  ones  containing  less  densely  packed  or  clumped  substance.  The  peri- 
phery of  the  focus  was  pink  ; the  capillaries  were  filled  with  red  corpuscles  and  the 
alveoli  with  homogeneous  substance  (serum),  containing  pycnotic  nuclei  scattered 
about.  In  a bronchiole  a plug  of  pycnotic  nuclear  substance  was  seen. 

Diagnosis. — Pneumonia  fibrinosa  malleosa, 

6.  A focus  10  x 6 m.m.  Some  of  t'he  alveolar  groups,  which  were  filled  with 
nuclear  detritus,  were  separated  from  others  of  the  same  description  by  similar  sized 
groups  containing  fibrin,  so  that  the  section  had  a mottled  appearance.  The  alveolar 
arrangement  was  distinct  in  all  portions  A blood  vessel  was  present  in  the  centre 
of  the  focus,  its  wall  was  thickened  by  oedema,  and  contained  pycnotic  nuclei.  The 
capillaries  of  the  alveoli  containing  fibrin  only  were  filled  with  blood,  they  were 
standing  out  prominently. 

Diagnosis. — Pneumonia  fibrinosa  malleosa. 

7.  A focus  about  5 m.m.  in  diameter.  The  focus  was  placed  between  two  por- 
tions of  apparently  the  same  vessel,  which  was  gorged  with  red  corpuscles.  The 
alveoli  were  filled  with  a compact  mass  of  nuclear  substance  and  distinct  in  outlines 
except  at  one  place  where  the  structure  was  obscured  by  the  presence  of  the  nuclear 
substance.  In  the  periphery  of  the  focus  was  a small  bronchus  ; it  contained  a plug 
of  detritus.  Some  alveoli  of  the  periphery  were  filled  with  homogeneous  substance 
(Oedema). 

Diagnosis. — Pneumonia  fibrinosa  malleosa. 

8.  A focus  6x6  m.m.  The  focus  was  adjoining  a larger  blood  vessel,  of  which 
two  cross  sections  were  present,  both  being  full  of  blood.  The  alveolar  arrangement 
was  distinct,  groups  of  alveoli  containing  deeply  stained  debris  were  mingled  with 
groups  containing  transparent  substance.  In  some  places  alveoli  containing  nuclear 
detritus  were  arranged  alongside  a small  vessel. 

Diagnosis. — Pneumonia  fibrinosa  malleosa. 

E'picrisis. — A few  foci  of  different  size  liad  been  selected  for 
examination.  They  were  of  the  same  age  and  stage  of  evolution,, 
representing  a circumscribed  fibrinous  pneumonia.  The  nodes  re- 
presented a conglomeration  of  a number  of  nodules,  as  seen  by  the- 
patchy  picture  on  section.  The  karyorrhexis  of  the  nuclei  in  the* 
alveoli  forming  dense  masses  and  the  presence  of  the  alveolar  septa 
indicated  the  glanderous  character.  These  foci  represented  an  early 
stage  of  glanders.  In  the  case  under  discussion  the  temperature  of 
the  horse  could  not  be  recorded,  owing  to  the  relaxation  of  the  anus 
after  the  injection  of  the  culture,  a symptom  that  has  probably  to 
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be  interpreted  to  be  due  to  tlie  glanders  toxin.  Such  a symptom 
had  frequently  been  noted  by  us  in  acute  cases  of  glanders.  The 
period  between  injection  of  the  bacilli  and  the  death  of  the  horse 
was  eleven  days.  The  lesions  produced  were  of  an  acute  nature, 
not  sufficient  time  having  elapsed  for  the  organisation  of  ad- 
vanced stages  of  a glanderous  nodule.  Allowing  one  or  two  days 
for  the  settling  of  the  bacilli  (incubative  period),  this  experiment 
would  indicate  that  organisation  of  a glanderous  focus  did  not  take 
place  within  nine  or  ten  days. 

II.  Horse  9947,  a seven-year-old  bay  gelding,  was  malleined 
on  the  14th  December,  1915,  with  negative  result.  The  ophthalmic 
test  on  the  15th  December,  1915,  was  also  negative. 

On  the  25th  August,  1916,  the  horse  was  injected  intrajugularly 
with  a culture  of  bacillus  mallei,  The  culture  had  been  made  on 
acid  agar  in  a Nolle  flask  from  a potato  culture  kept  at  37.5°C 
from  the  21st  to  the  24th,  and  at  room  temperature  from  the  24th 
to  the  25th  of  August,  1916.  On  the  25th  August,  1916,  it  was 
emulsified  in  120c. c.  of  0.85  per  cent.  Na.  Cl.  solution  and  10c. c.s 
of  this  emulsion  were  injected  intrajugularly  into  horse  9947. 
Subsequent  to  the  injection  the  horse’s  anus  became  so  relaxed  that 
taking  of  the  temperature  was  impossible.  The  animal  rapidly 
lost  condition  and  developed  a cachetic  appearance.  No  other 
symptoms  were  present.  The  horse  was  killed  on  the  5th  Sep- 
tember, 1916. 

Post-Mortem. — Thrombi  were  present  in  the  pulmonary  artery  of  the  right  lung. 
Two  nodules  were  found  in  the  tissue  with  firm  yellowish  grey  centres.  The  left 
lung  also  contained  two  similar  nodules.  There  were  some  nodules  and  ulcers  in  the 
aboral  end  of  the  septum  nasi  and  on  the  surface  of  the  turbinated  bone. 

Microscopical  Examination.  — Lung  : A white  nodule  about  3 m.m.  in  diameter, 

the  periphery  of  this  nodule  consisted  of  polymorphonuclear  cells,  filling  the  alveoli. 
In  the  central  portion  no  distinction  between  different  alveoli  was  possible,  but  a 
patchy  design  was  present  due  to  fibrinous  deposits,  mingled  with  nuclear  detritus. 
Into  this  nodule  led  a bronchiole  cut  longitudinally.  Its  walls  were  intact  in  parts, 
the  lumen  was  filled  with  nuclear  detritus,  the  latter  being  continuous  with  that  of 
the  focus.  A large  patch  of  alveoli  was  occupied  by  desquamated  epithelial  cells  and 
polymorphonuclear  leucocytes.  The  capillaries  were  distended  with  red  corpuscles. 

Diagnosis. — Pneumonia  miliaris  fibrinosa-  malleosa. 

2.  A white  nodule  about  4 by  5 m.m.  in  diameter.  An  area  surrounded  by  en- 
gorged concentrically  arranged  capillaries ; the  alveoli  disappeared  entirely  between 
the  capillaries  or  where  recognised  were  compressed  and  the  clefts  filled  with 
desquamated  epithelial  cells  and  fibrin.  A concentric  arrangement  of  fibroblastic 
bundles  could  also  be  seen  in  some  places.  Other  alveoli  were  crammed  full  with 
polymorphonuclear  cells.  Some  of  the  respiratory  bronchioles  in  the  periphery  con- 
tained polymorphonuclear  cells,  which  were  in  some  instances  pycnotic.  Inside  of 
this  zone  of  peripheral  alveoli  were  patches  in  which  no  alveolar  design  could  be 
made  out.  the  place  being  occupied  by  polymorphonuclear  cells,  round  cells  and 
desquamated  epithelial  cells,  mingled  or  forming  separate  clusters.  Two  distinct 
centres  were  formed  separated  by  a strip  of  alveoli  filled  with  polymorphonuclear 
cells  and  necrotic  karvorrhectic  nuclear  substance  and  fibrin  within  which  the  alveolar 
outlines  were  discernible. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  et  fibroblastica  malleosa.  (A  glanders 
nodule  at  the  beginning  of  encapsulation). 

3.  Irregular  white  round  nodule  about  4 by  3 m.m.  in  diameter.  Within  the  focus 
a number  of  respiratory  bronchioles  were  plugged  with  polymorphonuclear  leucocytes 
and  karvorrhectic  detritus.  The  alveoli  were  filled  with  desquamated  and  polymorphonu- 
clear cells  and  fibrin  towards  the  centre  polymorphonuclear  cells  were  abundant.  The 
alveolar  walls  were  indicated  by  the  engorged  capillaries.  In  the  centre  was  noted  a 
triangular  shaped  patch  of  nuclear  detritus  without  any  definite  alveolar  arrange 
ment.  Some  places  had  a somewhat  patchy  appearance  due  to  the  presence  of 
fibrin  and  epithelioid  cells.  In  parts  of  the  periphery  a concentric  arrangement  of 
fibroblasts  was  seen.  There  were  also  some  detached  karvorrhectic  foci  in  the  peri- 
pheral portion  of  the  focus,  some  were  plugged  respiratory  bronchioles. 
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Diagnosis. — Pneumonia  niiliaris  fibrinosa  et  fibroblastica  malleosa  (Glanders 
nodule  in  the  beginning  of  encapsulation). 

4.  A white  nodule  2 m.m.  in  diameter.  In  the  outer  parts  of  the  focus  an 
alveolar  arrangement  could  be  made  out  more  or  less  distinctly,  the  lumens  being 
filled  with  fibrin.  Close  to  the  peripheral  portions  the  septa  appeared  thickened  by 
fibroblasts.  In  the  central  portion  of  the  focus  no  alveolar  design  could  be  made  out, 
desquamated  epithelial  cells  and  polymorphonuclear  leucocytes  occupied  the  field  and 
of  the  latter  many  were  karyorrhectic  and  pycnotic.  In  some  places  the  karyorrhexis 
was  well  pronounced,  small  clusters  of  nuclear  debris  having  been  formed.  In  some 
parts  of  the  periphery  round  cell  collections  were  present. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  et  fibroblastica  malleosa.  (A  glanders 
nodule  that  was  in  the  beginning  of  encapsulation). 

5.  A white  nodule  3x2  m.m.  in  diameter.  In  the  periphery  were  strands  of 
concentrically  arranged  fibroblasts.  Outside  this  capsule  were  alveoli  containing 
fibrin  and  desquamated  epithelial  cells  and  in  some  places  also  clusters  of  round 
cells ; inside  were  desquamated  cells  and  polymorphonuclear  leucocytes.  Towards 
the  centre  was  fibrin  and  karyorrhectic  nuclear  detritus.  Some  alveolar  arrangement 
was  noticeable,  the  walls  were  somewhat  thickened  and  pinkish  in  colour.  Near  thfe 
periphery  was  a respiratory  bronchiole  plugged  with  desquamated  cells  and  detritus. 

Diagnosis. — Malleosis  nodularis.  Transition  stage  of  encapsulation. 

6.  Septum  nasi — 'The  veins  of  the  septum  were  filled  with  blood,  it  was  coagu- 
lated and  the  coagulum  had  separated  into  red  and  white  corpuscles  and  serum.  The 
mucous  membrane  bulged  out  considerably  at  this  place,  but  there  were  no  other 
changes  in  the  mucosa. 

Diagnosis. — Hyperaemia  and  stasis  of  the  mucous  membrane. 

7.  Concha  ethmoidea. — The  veins  were  distended  and  along  the  wall  was  a layer 
of  leucocytes.  In  some  parts  the  latter  penetrated  the  wall ; the  rest  of  the  lumen 
was  chiefly  filled  with  a blood  coagulum.  In  two  places  a vein  was  completely 
filled  with  a thrombus  of  leucocytes.  These  leucocytic  collections  underwent  karyor- 
rhexis in  all  instances,  the  fragments  were  deeply  stained  and  globular.  They  were 
also  present  outside  the  veins  between  the  mucous  glands. 

Diagnosis.—  Rhinitis  thrombotica  malleosa. 

8.  Concha  ethmoidea.- — An  abscess  was  present  extending  from  the  cartilage  to 
the  mucosa  between  the  veins  and  separating  them.  Karyorrhexis  was  present  in 
the  form  of  small  patches  of  debris  and  more  in  the  central  portions  than  in  the 
periphery,  where  the  polymorphonuclear  cells  showed  up  well  and  distinct. 

Diagnosis. — Rhinitis  thrombotica  ulcerosa  malleosa, 

9.  Liver. — A necrotic  focus  was  surrounded  by  a thin  fibrillar  capsule  in  parts 
not  yet  completely  formed.  Inside  the  capsule  was  a zone  of  epithelioid  cells  and 
adjoining  it  a zone  of  karyorrhectic  nuclear  fragments,  taking  a deep  black  stain.  It 
included  a homogeneous  pinkish  patch  with  clouds  of  nuclear  dust  surrounded  by  a 
zone  of  partly  intact  round  cells. 

Diagnosis. — Malleosis  nodularis  (an  advanced  transition  stage  of  a glanders 
nodule). 


Epicrisis. — This  horse  had  been  injected  intrajugularly  with  a 
culture  of  glanders  bacilli.  The  immediate  result  was  the  relaxa- 
tion of  the  anus,  so  that  registering, of  the  temperature  became  im- 
possible. The  disease  was  a toxaemia  with  rapid  loss  of  condition. 
It  was  remarkable  that  only  a few  nodules  were  found  in  the  lungs, 
whilst  glanders  of  the  nose  was  well  established.  Two  stages  of 
glanders  could  be  made  out  in  the  lungs.  1.  A fibrinous  pneu- 
monia with  the  lesions  of  karyorrhexis  well  pronounced.  2.  A 
capsule  formation  commencing  as  a concentric  arrangement  of 
epithelioid  cells  and  fibroblasts,  first  on  some  places  of  the  periphery 
and  in  different  stages  of  progress.  In  two  nodules,  one  in  the 
lungs  and  one  in  the  liver,  epithelioid  cells  could  be  seen. 
In  the  lungs  they  were  found  together  with  fibroblasts, 
and  apparently  not  arranged  in  a definite  manner  as  was 
the  case  in  the  liver  nodule.  This  one  nodule  thus  resembled  more 
the  process  of  malleosis  occalesens,  where  fibroblastic  organisa- 
tion had  taken  place  without  concentric  arrangement  of  the  fibro- 
blasts. The  horse  was  killed  eleven  days  after  the  injection  of  the 
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culture.  Allowing  one  day  for  the  incubation,  it  would  appear  that 
the  fibroblastic  organisation  of  a glanders  focus  had  reached  a 
fairly  advanced  transition  stage  in  about  ten  days  after  infection 
had  taken  place.  In  some  foci  bronchioles  were  noticed  to  be  in- 
volved in  the  process.  These  pictures  somewhat  resembled  those 
described  by  Hutyra.  In  the  cases  under  discussion  they  appeared 
to  be  in  a more  advanced  stage,  the  karyorrhexis  having  overtaken 
1 lie  accumulation  of  polymorphonuclear  cells.  The  foci  could  be 
interpreted  to  have  started  in  the  vessels  of  the  bronchioles  from 
where  the  process  encroached  on  the  surrounding  alveoli.  The 
presence  of  the  bronchioles  might  also  have  been  quite  accidental, 
the  process  having  started  in  their  surroundings.  In  the  mucosa  of 
the  conchae  the  veins  showed  white  thrombi,  the  leucocytes  under- 
went karyorrhexis,  and  in  one  instance  it  could  be  seen,  that  such 
a thrombus  was  the  origin  of  an  abscess.  The  glanders  process  in 
the  mucosa  of  the  turbinated  bone  was  thus  due  to  an  embolus.  It 
was  assumed  to  be  primarily  connected  with  the  bacilli  injected 
into  the  jugular  ATein,  but  it  was  remarkable  that  the  process  in  the 
nose  was  apparently  of  a more  recent  date  than  that  in  the  lungs. 

III.  Donkey  10557. — Two  cultures  made  with  bacillus  mallei 
on  Agar-Agar  in  Kolle  flasks  obtained  on  the  11th  August,  1916, 
from  a guinea  pig  that  had  been  injected  with  material  collected 
from  a horse,  were  emulsified  in  about  100. cc  saline  solution  and 
poured  in  a bucket  containing  water  which  was  then  offered  to  the 
donkey  to  drink.  The  animal,  however,  refused  to  drink  on  the 
15th  September,  1916,  and  morning  of  the  16th,  but  drank  half  of 
tlie  contents  in  the  afternoon.  At  the  same  time  two  guinea  pigs 
were  injected  intraperitioneally,  both  of  which  were  killed  on  the 
•list  September,  1916,  when  showing  Strauss  reaction  with  perforation 
of  the  integument.  During  the  succeeding  nine  days  there  was  a 
slight  disturbance  in  the  temperature  curve  of  the  donkey.  The 
■evening  exacerbations  on  two  occasions  reached  102°F,  and  the 
morning  remissions  remained  below  100°F.  No  other  clinical 
symptoms  were  noted  up  to  the  29th  September.  On  this  date  the 
donkey  received  an  intrajugular  injection  of  10c. c.  of  an  emulsion 
of  glanders  culture,  thirty-six  hours  old.  At  the  same  time  two 
guinea  pig  controls  were  also  injected,  of  which  one  developed  a 
typical  reaction  and  died,  whilst  the  other  did  not  sicken.  On  the 
day  of  injection  the  temperature  of  the  donkey  rose  and  an  ir- 
regular curve  ensued,  fever  being  present  for  a few  days.  There 
was  an  interval  of  a week  of  normal  conditions,  after  which  a 
second  reaction  followed  with  the  morning  temperature  at  101 -2°F, 
whilst  the  evening  temperature  was  102°F.  On  the  3rd  October, 
1916,  buds  reaching  the  size  of  a hazelnut  were  noticed  on  the 
inside  of  the  left  thigh.  They  were  opened,  and  some  of  the  con- 
tents wTere  injected  into  two  guinea  pigs.  One  of  these  died  after 
developing  a Strauss  reaction.  The  other  survived.  On  the  17th 
October,  1916,  the  donkey  was  killed. 

Post-Mortem. — The  lungs  were  inflated,  the  surface  showed  a somewhat  mottled 
appearance.  On  manipulation  from  end  to  end  the  parenchyma  of  the  lungs  was 
found  full  of  nodules  varying  in  size  from  that  of  a pin  head  to  that  of  a pea.  On 
section  some  of  these  nodules  were  greenish  translucent,  some  had  a caseous  centre, 
numbers  were  reddish-grey  and  others  were  yellowish-white  in  colour.  Some  of  the 
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nodules  were  emulsified  and  three  guinea  pig's  were  injected,  which  developed  the 
Strauss  reaction.  The  lung  was  cut  into  strips  and  placed  in  formalin  and  after 
fixation  the  nodules  were  cut  out  and  classified  into  a number  of  groups  according  to 
their  size  and  naked  eye  appearance  and  of  each  group  some  representatives  were  sub- 
mitted to  microscopical  examination. 

Group  .4. — The  individual  nodules  were  not  sharply  defined  in  their  periphery 
and  were  surrounded  by  a smooth  zone  somewhat  greyish  in  appearance.  The  centre 
of  the  focus  was  granular  and  whitish,  in  some  a distinct  white  speck  was  visible. 

Microscopical  Examination. — 1.  In  this  section  were  a number  of  small  foci, 
grouped  closely  together  so  that  they  were  coalescent  in  their  periphery. 
An  individual  focus  consisted  of  two  distinct  portions,  a nuclear  central 

and  a homogeneous  external  one.  The  outlines  were  somewhat  irregular, 
some  alveoli  were  filled  with  homogeneous  substance  whilst  alongside  there 
were  empty  ones.  The  homogeneous  substance  had  a pinkish  colour  and 
filled  the  alveoli  uniformly.  The  alveolar  septa  showed  up  well,  the 

epithelial  lining  was  standing  out  somewhat  conspicuously,  as  well  as  the 

polymorphonuclear  leucocytes  in  the  capillaries.  The  epithelial  cells  seemed 
to  be  swollen  (hydropic)  and  many  were  desquamated.  Desquamation  was 
more  pronounced  in  some  places  than  in  others.  in  some  alveoli  only  one,  in  others 
two  or  more  detached  cells  were  found  and  some  alveoli  or  groups  of  them  were 
completely  filled  with  these  cells.  This  was  usually  the  case  in  those  alveoli  placed 
nearer  to  the  nuclear  centre.  The  latter  consisted  of  polymorphonuclear  and  desqua- 
mated epithelial  cells,  but  the  former  predominated.  Within  this  centre  the  septa 
of  the  alveoli'  appeared  as  narrow  pinkish  lines.  Sometimes  the  nuclear  plug  was 
slightly  contracted  from  the  septum  so  that  this  stood  out  more  distinctly.  Most  of 
the  deeply  stained  polymorphonuclear  leucocytes  within  the  alveoli  showed  commenc- 
ing pycnosis.  Occasionally  nuclear  debris  was  present  forming  small  collections,  the 
particles  took  the  stain  deeply  and  were  of  different  sizes.  The  pinkish  sub- 
stance in  many  alveoli  was  distinctly  thready,  finely  fibrillar  (fibrin).  This  was  the 

case  in  the  immediate  surroundings  of  the  nuclear  collections.  A small  bronchus 

adjoining  the  nuclear  collection  contained  a plug  of  pycnotic  nuclei.  At  another 
place  a respiratory  bronchiole  was  likewise  filled  with  a plug  of  pycnotic  nuclei, 
which  extended  into  the  adjoining  alveoli.  The  blood  vessels  in  the  neighbourhood 
were  gorged  with  blood  and  the  polymorphonuclear  leucocytes  were  much  in  evidence 
amongst  t'he  red  corpuscles.  They  were  found  crammed  in  the  periphery  of  the 
vessels  in  marginal  position. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

2.  In  this  section  it  could  clearly  be  seen  that  the  nuclear  detritus  in  the  alveoli 
was  mingled  with  fibrin.  There  were  alveoli  filled  with  fibrin  alone,  others  with  in- 
tact leucocytes  and  fibrin.  The  fibrin  was  sometimes  slightly  contracted  leaving  a 
space  between  the  wall  and  the  plug.  The  alveolar  septa  could  be  seen  in  most  in- 
stances as  pinkish  bands.  Only  in  a few  were  nuclei  still  present.  A bronchus 
showed  a plug  of  pycnotic  cells,  and  in  the  adjacent  alveoli  were  polymorphonuclear 
cells  rather  frequent. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

3.  This  section  had  a somewhat  mottled  appearance  due  to  the  presence  of  alveoli 
or  groups  of  alveoli  filled  with  nuclear  detritus  and  mingled  with  alveoli  containing 
fibrin.  There  were  numbers  of  bronchi  and  respiratory  bronchioles  which  were 
plugged  with  the  same  polymorphonuclear  cell  collections.  In  one  bronchus  it  could 
be  seen  that  one  side  of  the  epithelial  lining  was  vanishing,  being  occupied  by  fibrin 
and  polymorphonuclear  cells,  the  media  with  t'he  muscularis  was  still  intact.  Some 
karyorrhexis  had  occurred  in  this  plug,  and  it  was  also  noted  in  the  leucocytes  of 
some  of  the  alveoli.  Only  rarely  the  alveolar  septa  could  not  be  made  out. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

4.  A number  of  small  foci  were  grouped  together,  some  of  them  separated  by 
alveoli  containing  fibrin.  There  were  two  respiratory  bronchioles  containing  cellular 
plugs,  the  cells  were  also  invading  the  a’diacent  alveoli.  An  actual  perforation  of  the 
wall  was  noted,  pieces  of  which  could  be  found  within  the  cellular  plug.  At  one 
place  karyorrhexis  was  well  advanced,  it  tended  to  obliterate  or  obscure  the  alveolar 
septa. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

5.  This  section  showed  the  same  picture.  Here,  however,  was  a complication  : 
a bronchus  was  filled  with  epithelial  cells  and  the  walls  were  infiltrated  with 
eosinophile  and  round  cells ; the  ad  joining  alveoli  contained  karyorrhectic  nuclear 
detritus.  Alveoli  filled  with  fibrin  were  seen  alongside  alveoli  filled  with  epithelial 
cells.  In  some  places  far  advanced  karyorrhexis  had  hidden  the  alveolar  septa. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa  et  bronchitis  helminthica. 

6.  The  nodule  was  bounded  on  three  sides  by  large  septa.  The  alveoli  of  the 
central  portion  contained  fibrin,  those  of  the  periphery  homogeneous  substance 
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(serum).  There  were  several  foci  within,  consisting  of  karyorrhectic  nuclei.  The 
alveoli  were  almost  everywhere  distinct,  except  where  the  nuclear  mass  was  cracked 
and  broken. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

7 'This  nodule  corresponded  with  the  majority  described  before,  fibrin  containing 
alveoli  being  intermingled  with  alveoli  containing  polymorphonuclear  leucocytes;  the 
cells  were  "partially  karyorrhectic.  In  the  neighbourhood  of  the  focus  was  a 
bronchiole  with  a plug.  * The  capillaries  were  distended  with  red  blood  corpuscles 
amongst  which  white  ones  were  conspicuous. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

8.  Several  foci  were  present.  In  the  centre  of  some  a collection  of  pycnotic 
desquamated  cells  and  polymorphonuclear  leucocytes  was  present,  a grouping  accord- 
ing to  alveoli  could  be  made  out,  they  were  surrounded  by  alveoli  filled  with  serum. 
There  were  foci  in  which  alveoli  were  both  filled  with  fibrin  and  nuclei.  There  were 
also  some  very  small  foci  in  which  only  nuclei  were  present.  Here  it  could  be  seen 
that  some  of  them  belonged  to  the  round  cell  type,  undergoing  karyorrhexis  and 
pycnosis.  being  angular.  In  the  adjoining  septa  were  also  seen  many  polymorpho- 
nuclears  and  in  the  alveoli  desquamated  epithelial  cells. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

9.  There  were  a number  of  foci  containing  fibrin,  the  alveolar  arrangement  being 
distinct.  Some  of  these  foci  were  around  a bronchiole.  Some  of  them  contained 
rather  much  fibrin  which  surrounded  a small  collection  of  nuclear  substance,  the 
alveoli  also  contained  desquamated  cells. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

10.  A number  of  foci  were  composed  of  alveoli  full  of  fibrin  and  homogeneous 
substance  (serum)  around  a collection  of  leucocytes,  the  nuclei  of  which  underwent 
pycnosis  and  karyorrhexis.  The  alveolar  septa  stood  out  as  pinkish  narrow  bands. 
The  blood  vessels  were  filled  with  red  corpuscles. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

11.  A focus  of  nuclear  debris  was  within  a batch  of  alveoli  filled  with  fibrin,  it 
extended  into  a respiratory  bronchiole. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

12.  A rather  large  focus  was  placed  around  a bronchus,  a portion  of  which  was 
broken  down.  In  the  same  patch  were  some  bronchioles  full  of  nuclear  matter. 
The  whole  was  surrounded  by  alveoli  filled  with  fibrin  and  serum. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

13.  Numbers  of  leucocytes  were  within  a.  patch  of  alveoli  filled  with  fibrin  and 
serum.  'The  nuclei  of  the  leucocytes  were  in  various  stages  of  pycnosis  and 
karyorrhexis. 

Diagnosis. — Pneumohia  miliaris  fibrinosa  malleosa. 

14.  Similar  foci  as  in  previous  specimen.  A few  bronchi  and  bronchioles  pre- 
sent within  the  focus  were  filled  with  nuclear  substance. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

Group  B. — Some  of  the  nodules  were  fairly  large.  All  showed  an  opaque 

granular  centre  within  and  a greyish-white,  somewhat  irregular  outer  zone. 

Microscopical  Examination. — 1.  'The  main  feature  was  the  presence  of  fibroblastic 
tissue,  which  occupied  in  some  places  a fair  area;  in  others  it  appeared  as  tracts 
filled  with  round  cells  of  polvblastic  type.  It  entered  into  some  respiratory  bron- 
chioles and  alveoli  forming  plugs  that  just  filled  the  lumen.  The  alveolar  septa  in 
some  places  were  thickened,  the  lumen  was  partly  compressed  and  filled  with  desqua- 
mated epithelial  cells.  There  was  only  one  karyorrhetic  focus  present  or  rather  the 
rest  of  one,  the  bulk  of  the  detritus  having  fallen  out.  The  karyorrhexis  was 
advanced  and  no  alveolar  septa  could  be  distinguished. 

Diagnosis.— Pneumonia  fibroblastica  coalescens  malleosa. 

2.  This  section  contained  a bronchus,  in  the  centre  of  which  only  a portion  of 
the  epithelial  lining  was  left,  the  rest  was  occupiedi  by  a plug  consisting  of  poly- 
morphonuclear leucocytes.  In  the  cellular  mass  of  the  periphery  epithelioid  cells 
were  present  and  further  outside  were  fibroblasts  closing  together  to  form  a capsule. 
The  adjoining  alveoli  were  compressed.  Scattered  through  the  rest  of  the  section 
were  a number  of  small  foci  including  only  a few  alveoli  at  a time,  which  were  filled 
with  leucocytes  and  epithelial  cells  and  between  them  fibroblastic  tissue. 

Diagnosis. — Malleosis  nodularis  (a  glanders  nodule  in  the  transition  stage  of  en- 
capsulation). 

3.  A focus  consisting  of  a number  of  coalescent  centres.  Alveoli  containing 
nuclear  debris  were  mingled  with  alveoli  containing  fibrin.  In  the  nuclear  mass  an 
alveolar  arrangement  was  quite  distinct  in  some  places,  in  others 
less,  and  in  some  not  at  all.  Here  the  karyorrhexis  was  well  pronounced, 
the  detritus  forming  a dust  like  mass.  Some  of  the  alveoli  contained  fibrin,  others 
both  fibrin  and  nuclear  detritus.  The  karyorrhectic  centre  was  surrounded  by  large 
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«cells,  polyblasts  and  epithelioid  cells,  the  plasma  in  some  of  the  latter  was  dark 
(necrobiosis).  It  went  over  into  a zone  of  fibroblasts  of  concentrical  arrangement, 
which  contained  round  cells  of  polyblastic  type ; it  included  alveoli  with  a homo- 
geneous substance  (serum).  Fibroblastic  buds  in  other  parts  of  the  section  were  also 
present,  some  of  these  contained  a fine  lumen.  Smaller  foci  of  karyorrhectic  nuclear 
masses  were  present  in  this  section. 

Diagnosis. — Maileosis  nodularis  in  transition  stage  (formation  of  a capsule). 
Pneumonia  fibroblastica  malleosa. 

4.  A central  focus  consisted  of  a karyorrhectic  nuclear  mass,  in  which  no  alveolar 
delimitations  were  discernible,  surrounded  by  alveoli  containing  fibrin  in  parts  and 
nuclear  detritus  in  others,  faintly  in  some  and  more  distinctly  in  other  places.  Here 
were  nuclear  detritus  and  necrobiotic  epithelioid  cells  mixed.  Further  outside,  the 
epithelioid  cell  zone  was  fairly  large  and  it  contained  some  lymphocytes.  It  went 
over  into  a fibroblastic  zone,  concentrically  arranged,  enclosing  alveoli  with  desqua- 
mated epithelial  cells.  Still  further  outside  were  also  seen  fibroblastic  buds,  with 
-concentrical  cells  and  a very  small  lumen. 

Diagnosis. — Maileosis  nodularis.  (Capsule  in  transition  stage).  Pneumonia 
fibroblastica  malleosa. 

5.  'This  section  showed  a fairly  large  focus  enclosed  by  lobular  connective  tissue 
septa ; and  a smaller  one  alongside  a septum.  Both  contained  nuclear  substance 
and  fibrin  with  and  without  any  alveolar  arrangement.  The  foci  were  surrounded 
by  alveoli  filled  with  desquamated  cells  and  round  cells,  either  scattered  about  or 
collected  in  small  clusters  and  by  bundles  of  fibroblasts  that  were  not  yet  linked  to 
form  a capsule. 

Diagnosis. — Pneumonia  lobularis  fibrinosa  et  fibroblastica.  (Commencing  formation 
of  a capsule). 

6.  A large  centre  was  present  consisting  of  nuclear  substance  and  fibrin  most  of 
which  was  arranged  in  alveolar  form,  the  septa  standing  out  distinctly.  In  the  fibrinous 
portion  of  the  centre  the  septa  were  marked  by  nuclear  detritus,  standing  out  as 
black  bands,  in  the  nuclear  substance  the  septa  were  light  coloured.  A cross  section 
of  a vessel  was  within,  it  contained  a plug  of  nuclear  debris.  Epithelioid  cells  were 
in  the  immediate  neighbourhood  of  the  nuclear  cell  mass.  The  whole  was  surrounded 
by  a fibroblastic  capsule,  extending  into  the  adjacent  tissue  and  including  alveoli 
filled  with  homogeneous  substance  (serum). 

Diagnosis. — Maileosis  nodularis.  (A  glanders  nodule  in  the  transition  stage). 

7.  A fairly  large  area  bounded  on  all  sides  by  lobular  septa.  The  centre  had  a 
mottled  appearance  due  to  individual  alveoli  or  groups  of  alveoli  being  filled  with 
nuclear  debris  and  fibrin  in  a somewhat  irregular  manner.  The  nuclear  debris  was 
in  all  stages  of  karyorrhexis.  Intact  polymorphonuclear  cells  were  also  present. 
A bronchus  was  within  this  area.  Between  the  septa  and  the  centre  was  a zone  of 
epithelioid  cells  and  immediately  inside  the  septa  was  a fibroblastic  tissue  including 
alveoli,  which  were  compressed  and  the  epithelial  lining  of  which  although  not 
desquamated,  stood  out  prominently.  A few  giant  cells  were  in  the  capsule,  also 
round  cells  of  lymphocytic  and  polyblastic  type.  There  were  a number  of  cross 
sections  through  blood  vessels,  but  they  did  not  show  any  plugs ; in  some  the  red 
corpuscles  could  still  be  recognised. 

Diagnosis. — Maileosis  nodularis.  (A  glanders  nodule  in  the  transition  stage). 

8.  This  section  showed  a horse-shoe  shaped  centre  of  karyorrhectic 

nuclei  and  fibrin  with  the  alveoli  in  the  greater  portion  well  marked. 

This  centre  was  surrounded  by  epithelioid  cells,  the  cytoplasma  of  which 

was  necrobiotic  in  those  adjoining  the  centre.  There  were  also  round 
cells  present.  Outside  this  zone  was  one  of  fibroblasts.  It  was  fairly 
thick  and  consisted  of  fascicles  of  fibroblasts,  mainly  concentrically 

arranged,  including  some  round  cells.  The  epithelial  cells  of  the  alveoli  were 
desquamated.  The  capsule  extended  into  the  adjoining  alveolar  tissue.  There  was 
a portion  of  a small  bronchus  within  the  capsule  (in  the  epithelioid  zone  adjoining 
the  nuclear  detritus).  Outside  the  capsule  the  alveoli  were  filled  with  desquamated 
epithelial  cells,  many  of  which  were  hydropic. 

Diagnosis.- — Maileosis  nodularis.  (Transition  stage,  the  organisation  was  approach- 
ing completion). 

9.  In  this  section  were  three  foci  placed  between  the  artery  and  branches  of  the 
bronchus.  The  centres  had  fallen  out.  The  remaining  parts  consisted  of  epithe- 
lioid cells  mixed  with  round  cells  and  surrounded  by  fibroblasts  in  the  periphery. 

Diagnosis. — Maileosis  nodularis.  (Transition  stage). 

( rTOup  C. — Some  of  the  nodules  were  fairly  large  and  the  pith  was  cheesy  and 
surrounded  by  a white  capsule  to  be  recognised  as  that  of  connective  tissue. 

Microscopical  Examination. — 1.  Adjoining  a septum  was  seen  a focus  with  a centre 
of  karyorrhectic  nuclei  and  fibrin.  It  was  surrounded  by  a wide  area  of  closely 
packed  epithelioid  cells,  mixed  with  fibroblasts  going  over  into  a distinctly  fibrillar 
■connective  tissue  zone,  which  extended  into  the  alveoli  of  the  circumference.  Also 


in  this  section  were  a number  of  small  foci  embracing  a few  alveoli,  consisting  of 
nuclear  karyorrhectic  substance,  desquamated  cells  alongside  of  buds  of  connective 
tissue.  Some  of  these  buds  showed  a concentric  arrangement  of  fibroblasts  and  a 
lumen  could  be  made  out  in  some  that  were  lined  with  endothelial  cells. 

Diagnosis. — Malleosis  nodularis.  Pneumonia  fibroblastica  malleosa.  (Granula- 
tion tissue). 

2.  In  this  section  a bronchus  thickened  with  fibroblastic  tissue,  containing  round 
cells,  was  surrounded  by  a mass  of  nuclear  substance.  in  the  periphery  of  the  focus 
alveoli  were  recognised  containing  fibrin.  The  whole  was  enclosed  by  large  cells 
(epithelioid  cells),  the  plasma  of  which  in  the  portions  joining  the  nuclear  substance 
was  blackish  tinged  (necrobiosis).  Outside  was  a capsuie  of  fibroblasts  forming 
bundles  which  were  concentrically  arranged.  It  included  compressed  alveoli  con- 
taining desquamated  epithelial  cells  and  round  cells  of  different  type.  There  were 
also  some  connective  tissue  buds  seen  outside  this  capsule.  A giant  cell  was  present 
in  the  capsule. 

Diagnosis. — Malleosis  nodularis.  (Transition  stage).  Pneumonia  fibroblastica 
malleosa.  (Granulation  tissue). 

3.  The  centre  of  this  nodule  contained  deeply  stained,  closely  packed  nuclear 
detritus,  fading  off  towards  the  periphery.  The  collection  was  cracked,  the  fissures 
running  parallel.  The  alveoli  of  the  periphery  contained  fibrin  and  their  outlines 
were  distinct.  This  area  was  surrounded  by  a zone  of  large  fibroblasts,  resembling 
epithelioid  cells,  which  merged  into  the  nuclear  mass.  Further  outside  were  young 
spindle  shaped  fibroblasts,  which  placed  themselves  concentrically,  fibrillar  bundles 
appearing  in  parts  between  them.  The  capsule  so  formed  was  fairly  thick  and  ex- 
tended peripherally  between  the  alveoli,  compressing  them.  Round  cells  and  poly- 
blasts were  found  in  the  capsule.  A very  small  focus  of  nuclear  detritus,  sur- 
rounded by  epithelioid  cells,  was  present  in  the  capsule. 

Diagnosis. — -Malleosis  nodularis.  (Glanders  nodule  approaching  final  stage  of 

encapsulation). 

4.  The  centre  contained  both  nuclear  substance  and  fibrin,  the  delimitation  of  the 

two  not  always  being  sharp.  Occasionally  the  alveolar  meshwork  could  faintly  be 
made  out  in  the  detritus.  The  periphery  of  this  area  was  surrounded  by  large  fibro- 
blasts of  epithelioid  type.  Further  out  was  a capsule  of  fibrillar  bundles,  it  was 

fairly  thick  and  extended  between  the  alveoli ; it  included  a bronchus  and  a 

respiratory  bronchiole.  The  alveoli  were  compressed  and  filled  with  desquamated 
epithelial  cells. 

Diagnosis. — Malleosis  nodularis.  (Glanders  nodule  approaching  final  stage  of 

encapsulation). 

5.  The  nodule  contained  a deeply  stained  fairly  compact  mass  of  nuclear 

detritus  in  the  centre  ; it  was  partly  broken,  some  pieces  having  fallen  out.  In  one 

place  of  the  dustlike  mass  the  alveolar  picture  could  still  be  made  out ; the  septa 
were  narrow  and  contained  some  darkly  stained  nuclei,  in  other  parts  no  alveolar 
mapping  was  present.  In  a still  different  part  the  alveoli  were  fairly  distinct  and 
contained  fibrin,  which  was  somewhat  retracted  and  dusted  with  nuclear  debris. 
Adjoining  the  nuclear  detritus  was  a zone  of  large  cells,  corresponding  to  the  de- 
scription of  epithelioid  cells,  with  bluish  tinged  c.ytoplasma.  apparently  necrobiotic. 
Outside  was  a distinct  capsule  of  young  fibroblasts,  round  cells  and  polyblasts.  This 
capsule  was  fairly  thick  and  extended  into  the  periphery  between  the  alveoli,  the  walls 
of  which  were  thickened,  the  lumen  compressed  and  contained  desquamated  epithelial 
cells. 

Diagnosis. — Malleosis  nodularis.  (Glanders  nodule  in  advanced  transition  stage). 

Group  D. — These  nodules  were  characterized  mainly  by  the  presence  of  dark 
patches  alongside  of  a white,  grey  opaque  or  cheesy  substance. 

Microscopical  Examination. — 1.  There  were  two  foci  present  consisting  of  nuclear 
substance.  One  showed  the  alveolar  mapping  and  the  leucocytes  were  relatively  in- 
tact. There  were  also  alveoli  present  that1  only  contained  fibrin  ; a group  of  them 
arranged  in  a band  was  running  through  the  focus  and  divided  it  equally.  The  second 
focus  showed  nuclear  karyorrhectic  detritus,  it  was  unequally  divided  by  a band  of 
alveoli  filled  with  fibrin.  The  fibrin  was  dusty  with  nuclear  detritus. 
It  was  surrounded  by  a fairly  thick  connective  tissue  capsule,  consisting  of 
fibroblasts,  round  cells  and  polyblasts  and  also  of  polymorphonuclear  leucocytes.  The 
connective  tissue  encroached  on  the  alveolar  tissue,  compressing  the  alveoli.  Tt  also 
included  a bronchus.  The  largest  portion  of  the  area  corresponding  to  the  portion 
described  as  dark  showed  the  capillaries  engorged  with  blood,  the  alveoli  filled  with 
desquamated  epithelial  cells  and  the  septa  standing  out  prominently  showing 
up  as  bands  rich  in  white  corpuscles.  Many  alveoli  were  filled  with  a homogeneous 
substance.  There  was  a formation  of  connective  tissue  of  fibroblastic  type  present, 
which  invaded  this  portion  and  was  seen  occupying  the  lumen  of  some  alveoli.  Poly- 
morphonuclear cells  were  also  present  in  some  meshes.  Many  of  the  desquamated 
cells  were  distinctly  hydropic. 
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Diagnosis. — Malleosis  nodularis.  (Glanders  nodule  approaching  final  stage  of 
■encapsulation).  Pneumonia  fibroblastica  malleosa. 

2.  The  focus  showed  the  following  peculiarity  : some  of  the  alveoli  were  filled 
with  desquamated  epithelial  cells,  some  with  fibrin  and  some  with  both.  Some  of 
the  alveoli  contained  many,  some  moderately  and  some  only  a few  polymorphonuclear 
leucocytes.  The  outlines  of  the  alveoli  could  be  discerned,  the  septa  were  standing 
out  fairly  distinctly.  There  were  patches  of  alveoli  present,  in  some  of  which  the 
desquamation  of  epithelial  cells  was  dominant,  and  others  in  which  the  collection  of 
polymorphonuclear  cells  was  dominant.  The  patch  corresponding  to  the  dark  portion 
showed  throughout  engorged  capillaries,  the  alveoli  were  filled  with  homogeneous  sub- 
stance (oedema)  and  fairly  intact  polymorphonuclear  leucocytes.  A portion  of  the 
area  also  contained  desquamated  epithelial  cells  and  there  were  a few  cellular  collec- 
tions embracing  one  or  more  alveoli  undergoing  karyorrhexis. 

Diagnosis. — Pneumonia  lobularis  fibrinosa  malleosa. 

3.  There  were  two  foci  in  the  corner  of  two  converging  septa  in  which  the 
alveoli  were  filled  with  homogeneous  substance  in  the  periphery  (oedema)  and  with 
fibrin  nearer  the  nuclear  portion.  The  centre  contained  some  nuclear  detritus,  the 
alveoli  were  distinctly  visible.  There  were  also  alveoli  filled  with  desquamated  cells. 
A formation  of  fibroblastic  tissue  was  noticed,  somewhat  irregularly  distributed  be- 
tween the  alveoli  adjacent  to  the  lobular  septa.  One  of  the  foci  was  situated  adjoin- 
ing the  wall  of  a bronchus.  The  darker  area  corresponded  to  one  in  which  the 
capillaries  were  gorged  with  blood. 

Diagnosis. — Pneumonia,  fibrinosa  malleosa  et  fibroblastica.  (Formation  of 
connective  tissue  not  yet  leading  to  a.  capsule). 

Epi, crisis.- — In  the  first  group  were  placed  all  the  nodules  that 
were  not  well  demarcated  in  their  periphery;  they  possessed  a 
granular  centre  and  were  somewhat  whitish  in  colour,  some  with 
a distinct  white  speck  in  the  centre.  This  was  the  description  of 
nodules  fixed  in  formalin,  which,  of  course,  somewhat  transformed 
the  fresh  appearance  as  noted  on  post-mortem.  There  was  no 
doubt  that  here  had  to  be  included  those  nodules  that  bad  appeared 
in  their  fresh  state  as  greenish  translucent  and  yellowish-white. 
The  histological  structure  was  practically  the  same  in  the  greater 
portion  of  the  nodules  with  variation  in  some  details.  An  evolution 
from  a very  young  to  a more  advanced  stage  could  be  made  out. 
Three  different  pathological  changes : alterative,  exudative  and  pro- 
liferative ones  could  be  recognised.  The  alveolar  septa  underwent 
necrobiosis  and  necrosis;  they  could  be  recognised  as  pale  or  pink 
meshes,  in  which  the  nuclei  no  longer  stained,  dnlv  in  a few  in- 
stances could  stained  nuclei  be  found  in  the  septa  or  were  the 
capillaries  still  filled  with  red  corpuscles,  thus  indicating  that  the 
septa  were  not  yet  necrotic.  The  exudate  present  was  a liquid  or 
a cellular  one.  The  former  consisted  of  fibrin  in  the  more  central 
parts  and  of  serum  in  the  peripheral  ones  (oedema  collateralis) , 
the  latter  wms  mainly  composed  of  polymorphonuclear  neutrophile 
leucocytes.  Only  in  one  instance  was  the  presence  of  round  cells 
evident.  The  instances  in  which  polymorphonuclear  cells  could 
still  be  recognised  as  such  were  considered  to  be  the  most  recent 
stages;  they  probably  corresponded  with  the  translucent  greenish 
nodules  described  macroscopically. 

Both  fibrin  and  polymorphonuclear  cells  and  cell  debris  were 
present  in  the  same  focus,  although  not  always  in  the  same  alveoli. 
There  were  some  that  contained  fibrin  only,  others  that  contained 
only  nuclear  substance,  whilst  both  elements  were  mixed  in  var- 
ious proportions  in  various  parts,  and  this  different  distribution  of 
the  substances  gave  the  focus  a patchy  appearance  when  the  section 
was  examined  by  naked  eye  or  under  low  power.  The  presence  of 
the  fibrin  was  responsible  for  the  granular  appearance. 


There  were  pictures  described  indicating  that  cell  emigration 
was  still  actively  proceeding,  viz.  : engorged  capillaries  in  which 
pplymorphonuclears  were  conspicuous,  taking  up  the  marginal 
position,  and  these  cells  were  actually  found  in  the  wall  of  the 
vessels.  Apparently  these  cells  did  not  remain  intact  for  any  length 
of  time;  they  were  practically  always  found  in  an  earlier  or  later 
stage  of  disintegration.  Pycnosis  was  indicated  by  the  clumping 
of  the  nuclear  substance,  the  nucleus  taking  an  angular  outline. 
It  was  followed  by  karyorrhexis,  a breaking  up  of  the  nucleus  into 
debris,  which  was  composed  of  different  sized  grains  of  particles 
and  finally  of  a fine  dust.  The  debris  retained  the  dark  staining, 
which  was  more  intense  the  coarser  the  particles  of  the  debris,  but 
was  faded  in  the  finer  ones.  A peculiarity  that  stood  in  relation  to  the 
disintegration  of  the  leucocytes  and  the  epithelial  cells  was  the 
presence  of  the  alveolar  outlines.  Where  the  granules  were  coarse 
the  septa  could  still  be  recognized,  where  they  appeared  as  a fine 
dust,  they  frequently  obscured  the  outlines.  To  the  different  de- 
grees of  disintegration  of  the  leucocytes  were  related  the  various- 
shades  of  the  nodules  presented  on  section,  passing  from  a greyish 
tint  over  a white  one  to  the  formation  of  a white  centre. 

The  fibrin  occupied  a greater  area  than  the  nuclear  substance ; 
it  included  the  latter,  whilst  again  it  w-as  surrounded  by  alveoli 
filled  with  serum.  The  latter  frequently  occupied  a fairly  large 
extent,  and  it  was  this  substance  that  was  responsible  for  the 
smooth  appearance  of  the  circumference  of  the  foci.  It  was  the 
result  of  a collateral  oedema. 

The  process  of  proliferation  was  indicated  in  the  desquamation 
of  the  epithelial  cells,  they  were  unequally  distributed  in  the  dif- 
ferent patches  of  alveoli.  The  desquamation  was  probablv  not 
always  a sign  of  active  proliferation,  but  of  degeneration,  the 
epithelial  cells  receding  from  the  necrotic  septa  or  being  loosened 
by  the  presence  of  the  liquid.  The  swollen  and  hydropic  appear- 
ance of  these  cells  in  many  places  was  an  indication  of  it.  Where 
the  epithelial  cells  filled  the  alveoli  an  active  process  was  accepted. 
Whilst  the  various  processes  described  could  be  found  to  be  dominat- 
ing, or  even  to  be  present  exclusively  in  some  alveoli  or  in  groups 
of  alveoli,  in  most  places  they  were  mingled  in  various  degrees : 
fibrin,  leucocytes  and  epithelial  cells  were  together,  and  the  latter 
two  sometimes  in  various  stages  of  disintegration.  In  some  foci  the 
capillaries  of  the  periphery  were  engorged.  A feature,  that  was 
fairly  frequent  in  the  nodules,  was  the  inclusion  of  small 
bronchi  or  respiratory  bronchioles  in  the  pneumonic  foci.  They 
were  either  in  the  focus  itself  or  leading  into  it.  Usually 
they  were  filled  with  nuclear  detritus,  or  the  walls  were 
even  broken  down  and  the  pathological  process  could  then  be  con- 
sidered to  be  a broncho  pneumonia.  Since  this  diagnosis  usually 
infers  an  etiological  aspect  and  conveys  the  idea  that  the  lesions 
started  via  the  bronchi,  it  was  not  made  in  the  cases  under  dis- 
cussion, because  it  was  more  likely  that  the  bronchial  walls  were 
only  accidently  involved,  as  part  of  the  parenchyma,  in  which 
the  glanders  bacilli  had  settled.  Hutyra’s  description  might  ex- 
plain their  presence.  In  our  cases  they  were,  however,  of  a more 
advanced  stage. 


Tlie  process  described  was  that  of  a miliary  fibrinous  pneu- 
monia, which  differed  from  any  other  similar  one  by  the  peculiar 
karyorrhexis  with  persistent  retention  of  the  nuclear  stain  (chroma- 
totexis),  and  which  was  characteristic  of  glanders. 

In  the  second  group  the  nodules  were  described  as  of  fairly 
large  size  with  an  opaque  granular  centre  and  a greyish-white,, 
somewhat  irregular  outer  zone.  These  nodules  corresponded  pro- 
bably to  the  reddish-grey  or  yellowish-grey  nodules  of  the  fresh 
lungs.  They  represented  a further  stage  in  the  evolution  of  a 
glanders  nodule.  The  process  of  exudation  had  ceased  and  was 
succeeded  by  that  of  proliferation  and  the  changes  were  those  of 
organisation.  It  consisted  of  two  main  parts:  the  inner  necrotic 
and  the  outer  fibroblastic.  In  the  centre  the  nuclear  detritus  con- 
tinued to  break  down  into  fine  dust,  the  outlines  of  the  alveoli  in- 
volved were  still  to  be  recognised  in  several  instances,  whilst  they 
were  entirely  obscured  in  others.  Around  the  central  zone,  that 
was  mainly  occupied  by  fibrin,  new  cells  were  appearing:  epitheli- 
oid cells  and  fibroblasts.  It  would  appear  that  both  were  of  the- 
same  origin.  In  some  instances  transitions  from  one  to  the  other 
were  present.  Usually  the  epithelioid  cells  were  nearest  the  central 
zone,  and  here  frequently  underwent  the  process  of  necrobiosis, 
they  stained  differently  and  were  breaking  up.  Further  in  the 
periphery  they  were  intact.  In  some  nodules,  epithelioid  cells  and 
fibroblasts  were  placed  alongside  and  not  yet  definitely  arranged,, 
in  most,  however,  the  fibroblasts  were  in  the  periphery,  forming 
bundles,  individual  bundles  not  yet  linked  together,  but  concentri- 
cally arranged,  so  that  the  tendency  to  form  a capsule  became 
evident.  In  some  places  between  these  cells  round  ceils  were  seen 
of  lymphocytic  and  polyblastic  type,  and  in  one  instance  giant 
cells  amongst  the  fibroblasts  arranging  themselves  to  form  the  cap- 
sule. These  nodules  were  in  different  stages  of  transition. 

A peculiar  feature  was  the  presence  of  fibroblastic  buds,  the  cells 
concentrally  arranged  around  a small  lumen.  They  were  not  always 
within  the  area  of  the  glanders  nodule,  but  immediately  adjoining 
it  and  mingled  with  small  karyorrhectic  foci.  The  fibroblastic 
tissue  in  one  nodule  was  noted  to  enter  the  respiratory  bronchiole- 
and  into  the  alveoli  forming  plugs  that  filled  the  lumen.  All  these 
connective  tissue  proliferations  were  explained  as  granulation  tissue, 
that  probably  were  under  the  influence  of  the  glanders  bacillus. 

There  were  thus  apparently  two  processes  present : one  of 

pathological  organisation  (formation  of  a capsule),  and  one  of 
granulation  tissue;  the  former  winding  up  an  inflammatory  process,, 
the  latter  still  under  its  influence. 

The  third  group  of  nodules  were  described  to  possess  a distinct 
capsule,  that  could  be  recognised  as  connective  tissue,  and  which 
enclosed  a cheesy  pith.  The  majority  corresponded  to  the  nodules 
described  in  the  fresh  lung  as  having  a cheesy  centre.  Their  histolo- 
gical structure  was  a stage  continuous  to  that  just  described.  The 
central  portion  contained  principally  a fine  dustlike  nuclear  detritus 
that  was  either  cracked  or  pieces  broken  out.  To  the  naked  eye 
it  appeared  as  a cheesy  substance.  Fibrin  could  still  be  recognised 
in  some  nodules,  whilst  the  alveolar  mapping  in  most  was,  more  or 
less,  distinctly  visible.  There  was  a formation  of  epithelioid  cells 


around  the  necrotic  portion,  some  of  these  cells  underwent  necro- 
biosis or  necrosis,  thus  indicating  that  in  the  centre  active  glanders 
toxin  was  still  present.  Towards  the  periphery  fibroblasts  were 
present,  and  these  formed  distinct  capsules,  and  had  produced 
fibrillar  bundles  between  them,  that  were  running  into  the  septa,  of 
the  adjacent  alveoli,  in  some  cases  compressing  them  to  clefts, 
which  were  filled  with  desquamated  epithelial  cells.  Giant  cells 
likewise  were  found  between  these  fibroblasts,  as  well  as  lymphocy- 
tes and  polyblasts.  These  nodules  were  approaching  the  final  stage  of 
the  encapsulation.  Also  in  these  sections  buds  could  be  found 
consisting  of  fibroblasts  with  a fine  lumen,  that  was  distinctly  lined 
with  endothelial  cells,  and  between  these  buds  were  small  foci  of 
karyorrhectic  substances. 

The  pathological  processes  found  here  were  thus  identical  to  those 
described  before:  pathological  organisations  and  granulation  tissue; 
the  former  was  nearing  completion,  but  had  not  reached  the  final 
stage  of  a glanders  nodule. 

The  fourth  group  was  made  up  of  nodules  that  included  un- 
usually dark  patches  alongside  of  white  or  grey  ones. 

No  definite  set  of  histological  structure  corresponded  to  this 
group  of  nodules.  The  main  feature  was  the  presence  of  injected 
capillaries  in  some  places,  which  were  responsible  for  the  darker 
patches  found  in  a nodule,  that  in  all  other  respects  corresponded 
to  the  description  of  a fibrinous  miliary  pneumonia  or  to  nodules, 
that  were  diagnosed  as  fibroblastic  pneumonic  foci  and  mal- 
leosis  nodularis.  The  injected  capillaries  thus  probably  indicated 
some  very  localised  hyperaemia,  that  perhaps  was  the  initial  stage 
of  a recrudescence  of  the  glanderous  process  present. 

B.  The  Lesions  of  Acute  Glanders  Naturally  Contracted. 

I.  Acute  glanders  (Pneumonia  fibrmosa  malleosa ) of  horses 
that  died  or  were  killed  on  account  of  glanders , the  diagnosis  having 
been  made  clinically  or  at  the  autopsy.  The  lesions  found  in  these 
cases  were  all  of  the  early  stage,  representing  a miliary  fibrinous 
or  circumscribed  pneumonia.  The  naked  eye  description  of  these  foci 
was  given  as  that  of  nodes  and  nodules  of  various  sizes. 

The  microscopical  structure  was  in  all  cases  identical.  A fibrinous 
deposit  was  present  in  the  alveoli  containing  nuclear  fragments.  The 
alveolar  design  could  be  made  out  in  most  foci;  in  some  distinctly, 
in  others  less  so,  and  some  contained  patches  where  the  mass  of 
detritus  was  obscuring  everything*.  The  focus  thus  showed  fre- 
quently a patchy  appearance  due  to  the  presence  of  a number  of 
alveoli  filled  with  the  pinkish-stained  fibrin  alongside'  or  between 
alveoli  filled  with  nuclear  detritus,  in  which  again  disintegration 
of  different  intensity  was  present.  In  most  foci  the  nuclear  detritus 
was  in  the  centre,  and  it  was  surrounded  by  a zone  of  alveoli 
containing  the  pinkish-stained  fibrin.  The  nuclear  substance,  as  a 
rule,  took  the  stain  very  deeply,  the  nuclear  particles  having  various 
forms,  being  in  threads  and  clumps.  In  the  periphery  of  the  focus 
the  capillaries  were  usually  distended  with  red  corpuscles,  the  ad- 
jacent alveoli  contained  serum  or  desquamated  cells,  or  both.  One 
case  represented  the  typical  miliary  glanders.  Here  the  lungs 
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were  crammed  full,  of  small  foci.  They  were  all,  more  or  less,  of 
the  same  size  and  the  nuclear  detritus  dominated  the  picture.  In 
some  of  these  acute  cases  other  organs  were  also  found  diseased. 
In  one  case  of  the  liver,  small  epithelioid  nodules  with  karyorr- 
hectic detritus  were  present.  The  clinical  course  of  the  disease 
was,  in  most  cases,  of  a rapid  nature;  the  fever  was  practically  the 
only  symptom  that  could  have  allowed  a suspicion  for  glanders, 
there  was  a rapid  emaciation  and,  in  some  cases,  a relaxation  of 
the  anus  that  prevented  the  recording  of  the  temperature.  In  one 
case  the  presence  of  swellings  pointed  to  glanders,  in  the  others  no 
symptoms  of  pathognomonic  importance  were  noted.  These  cases 
were  interpreted  as  the  septicaemia  form  of  glanders,  in  which  a 
sudden  intoxication  was  taking  place.  Acute  disseminated  fibrinous 
pneumonia  was  the  only  pathological  lesion  found  in  some  in- 
stances. In  none  of  these  cases  could  glanders  be  diagnosed  by 
tjie  mallei  n test.  At  the  time  of  the  test  the  horses  were  either 
not  yet  infected  or  else  were  in  the  incubation  period. 

(a)  Acuite  Glanders  in  Horses. 

Casuistics. — I.  Horse  4717,  an  aged  grey  gelding.  The  horse 
arrived  on  the  21st  July,  1909,  and  from  the  day  of  its  arrival  it 
showed  a temperature  averaging  10;3°F,  on  account  of  which  the 
mallein  test  was  not  applied.  On  passing  the  horse  into  the  quar- 
antine stable  no  other  symptoms  were  noticed.  Two  days  before 
death  the  anus  was  relaxed  and  no  temperature  was  recorded,  the 
horse  finally  went  down  and  was  killed.  The  diagnosis  glanders 
was  only  made  on  post  mortem  on  the  2Gth  July,  1909. 

Post-Mortem  Report. — The  lungs  were  in  the  expiratory  stage,  the  pleura  was 
folded.  A slight  emphysema  was  noted  on  the  ventral  margin.  Some  nodules  con- 
taining necrotic  substance  were  present  and  were  collected.  Nodules  were  present 
in  the  mucosa  of  the  septum  nasi. 

Microscopical  Examination. — 1.  Lung  : A focus,  somewhat  oval  in  outlines.  The 
periphery  showed  the  vessels  distended  with  blood  and  the  alveoli  were  filled  with 
homogeneous  substance.  The  centre  was  somewhat  irregularly  bounded  showing  an 
accumulation  of  pycnotic  nuclei.  It  had  a somewhat  patchy  appearance  due  to  the 
darker  staining  of  some  portions,  which  showed  pycnotic  detritus.  The 
alveolar  meshwork  could  not  be  made  out  everywhere ; in  some  places  adjoining  the 
periphery  it  was  indicated  by  the  gorged  capillaries. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

2.  in  this  section  dark  and  light  patches  corresponded  with  the  alveolar  group- 
ing. In  the  black  patches  the  karyorrhexis  was  further  advanced  than  in  the  paler 
patches. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

3.  in  a third  section  the  alveolar  grouping  was  still  more  evident.  The  capil- 
laries were  visible  in  parts,  the  septa  were  homogeneous  pinkish.  The  centre  con- 
sisted of  pycnotic  and  karyorrhectic  nuclear  substance. 

Diagnosis.- — Pneumonia  miliaris  fibrinosa  malleosa. 

4.  Septum  nasi. — The  vessels  contained  pinkish  homogeneous  substance  in  which 
some  red  corpuscles  could  be  seen.  Alongside  and  throughout  the  tissue  were 
pycnotic  karyorrhectic  nuclei  embedded  in  a homogeneous  substance. 

Diagnosis. — Rhinitis  malleosa. 

Epicrisis. — This  case  was  one  of  acute  glanders  in  whicli  no 
pathognomonic  clinical  symptoms  were  detected  prior  to  death. 
On  post-mortem  lesions  in  the  nose  were  found,  which  had  not  been 
present  on  the  day  of  the  first  examination.  Foci  were  found  in 
tlie  lung  tissue,  of  which  three  were  cut  out  for  microscopical  ex- 
amination. Microscopically  they  represented  a lobular  fibrinous 
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pneumonia  with  karyorrhectic  detritus,  which  in  some  foci  could  be 
made  out  better  than  in  others.  These  lesions  were  typical  of 
glanders  pneumonia  in  its  very  early  stages.  The  case  was,  there- 
fore, one  of  a very  acute  nature.  This  diagnosis  was  supported  by 
the  lesions  found  in  the  septum  of  the  nose,  that  had  not  yet  led 
to  an  ulceration,  but  only  to  blood  stasis  and  emigration  of  white 
corpuscles,  which,  however,  already  showed  the  karyorrhetic  dis- 
integration invariably  found  in  glanders. 

II.  Hoi  'se  9435,  an  aged  roan  gelding,  was  submitted  to  the 
mallein  test  on  the  9th  August,  1915,  with  negative  result;  the 
complement  test  on  the  11th  August,  1915,  was  also  negative.  A 
week  after  the  mallein  test  the  horse  developed  a temperature  re- 
action, which  lasted  until  the  day  of  death,  seventeen  days  later. 
The  exacerbations  never  went  beyond  103°F  in  the  evening  ; the 
curve  had  a remittent  character,  the  morning  temperature  rarely 
went  below  100°F.  The  pulse  rate  was  high  at  one  time,  reaching 
04.  No  clinical  diagnosis  of  glanders  was  made  during  life.  All 
that  was  noted  was  a rapid  loss  of  condition.  The  horse  died  on  the 
2nd  September,  1915. 

Post-Morten i Report. — The  lungs  were  partly  shrunken.  Gelatinous  infiltration 
was  present  in  the  pleura.  In  both  lungs,  nodes  and  nodules  were  scattered  about 
(Glanders).  The  larynx  showed  ulceration,  typical  of  glanders.  In  the  liver  whitish 
nodules  were  found  on  section.  The  pulp  of  the  spleen  was  soft.  At  the  base  of 
the  spleen  was  a glanders  metastasis. 

Microscopical  Examination. — 1.  Lung  : In  this  section  were  a number  of  foci  of 
various  sizes,  all  irregularly  outlined,  consisting  of  a deeply  stained  centre  and  a 
pinkish  zone  surrounding  it.  In  the  rest  of  the  section  a good  many  alveoli  were 
plugged  by  a homogeneous  substance  (serum)  whilst  the  capillaries  showed  engorge 
ment.  The  blood  vessels  were  fully  engorged  and  the  foci  were  placed  near  them. 

The  pink  zone  surrounding  the  dark  centre  consisted  of  alveoli  filled  with  fibrin. 
In  their  periphery  the  capillaries  were  filled  with  blood,  in  some  places  within  they 
were  not  distinct.  In  the  black  mass  an  alveolar  design  could  be  made  out  which  in 
most  parts  was  bounded  by  engorged  capillaries.  The  mapping  was  very  distinct 
in  some  places,  in  others  less  so,  or  it  was  entirely  absent.  The  black  mass  consisted 
of  nuclear  detritus,  taking  the  stain  very  deeply.  There  were  hardly  any  intact 
leucocytes  left.  Only  in  the  periphery  of  the  outer  zone  could  such  be  recognised. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

2.  Liver. — A nodule  was  cut  in  cross  section  containing  a deeply  stained  centre 
(lime)  and  a thick  capsule.  Glisson’s  septa  were  thickened  and  contained  pigment 
carrying  cells.  Another  nodule  contained  detritus  in  the  centre  and  in  it  a sharply 
cut  hole.  (Cross  section  of  a round  worm). 

Diagnosis. — Helminthiasis  nodularis;  Hepatitis  nodularis  helminthica. 

3.  Liver. — Small  foci  containing  karyorrhectic  nuclear  detritus. 

Diagnosis. — Malleosis  nodularis.  (Hepatitis  malleosa). 

Epicrisis. — It  was  evident,  that  at  the  time  the  horse  was  sub- 
mitted to  the  tests,  it  was  either  not  infected  with  glanders,  or 
was  in  the  incubation  stage.  The  infection  was,  therefore,  a re- 
cent one  and  contracted  whilst  under  observation.  The  lesions 
found  in  the  lungs  were  those  of  a fibrinous  pneumonia  with  the 
typical  karyorrhectic  detritus.  That  the  process  in  the  nodes  ex- 
amined was  a very  fresh  one  was  shown  by  the  presence  of  still 
engorged  capillaries  in  the  necrotic  substance.  The  liver  contained 
small  foci  with  karyorrhectic  detritus.  These  must  be  explained  to 
be  of  glanders  origin,  the  contrast  with  parasitic  nodules  that  were 
also  present,  was  evident.  The  latter  showed  a calcified  centre 
deeply-stained  blue,  the  former  nuclear  detritus  Undergoing  karyorr- 
hexis. 
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III.  Horse  9448,  an  aged  grey  gelding,  was  submitted  to  the 
mallein  test  on  the  11th  August,  1915.  The  result  being  doubtful, 
the  horse  was  isolated,  the  temperature  at  the  time  was  abnormal 
and  remained  so  during  the  following  days.  It  was  of  a remittent 
character,  the  evening  exacerbations  reaching  108°F.,  the  morning 
remissions  going  below  100°F.  The  last  two  days,  owing  to  relaxa- 
tion of  the  anus,  no  temperature  was  recorded.  The  animal  showed 
a high  pulse  frequency  from  54—69,  on  different  days,  but  no  symp- 
toms pathognomonic  for  glanders  were  found.  The  horse  died  on 
the  17th  August,  1915. 

Post-IH orfetn .—The  lungs  were  inflated,  numerous  nodules  were  present  varying 
from  pin  head  to  bean  in  size.  A typical  focus  was  selected  for  examination. 

Microscopical  Examination. — The  section  of  the  nodule  had  a mottled  appear- 
ance, due  to  the  presence  of  deeply  stained  dark  areas,  intermingled  with  patches  less 
stained  and  some,  that  had  a pinkish  appearance.  In  most  of  these  patches  a dis- 
tinct alveolar  arrangement  was  discernible,  this  was  less  or  not  at  all  visible  in  the 
diffusely  black  ones,  where  all  structure  was  obscured.  In  the  pink  patches  the 
alveoli  contained  only  fibrin ; their  septa  more  or  less  distinct,  showed  up  eithei  as 
pale  or  pink  lines  ; in  some  of  them  the  capillaries  contained  blood.  The  black  mass 
consisted  of  nuclear  debris,  that  took  the  stain  very  deeply. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

Epicrisis. — The  process  described  is  that  of  acute  glanders  of 
only  a short  standing. 

IY.  Horse  L.  1805,  Defence  Force.  This  horse  died  in  the 

Veterinary  Hospital,  Durban,  having  been  admitted  as  a Dunziekte 
patient.  No  symptoms  of  a pneumonia  during  life  were  present. 

A piece  of  the  lungs  containing  nodules  was  submitted  for  micros- 
copical examination. 

1.  The  section  contained  a number  of  foci  of  irregular  outlines  in  which  practic- 
ally all  the  alveoli  could  be  made  out  clearly.  They  were  filled  with  a nuclear 
detritus,  showing  the  typical  character  of  karyorrhexis,  the  particles  being  in  threads 
and  clumps  and  taking  the  stain  deeply.  The  inter  alveolar  septa  showed  very  few 

nuclei.  In  some  places  the  alveoli  were  coalescent,  the  septa  being  broken.  Adjoin- 

ing the  alveoli  filled  with  karyorrhectic  material  were  others,  in  which  the  desqua 
mated  epithelial  cells  were  filling  the  lumens.  Capillaries  and  vessels  were  gorged 
with  corpuscles  undergoing  autolysis  (shades).  In  the  peripheral  portion  of  the  sec- 
tion the  alveoli  were  filled  and  the  interlobular  septa  distended  by  a homogeneous 
substance  (serum).  In  another  section  a bronchus  was  present  containing  a plug  of 
similar  nuclear  detritus,  embedded  in  mucus  and  desquamated  epithelial  cells.  An 
unsuccessful  search  was  made  through  thirteen  different  focus  to  find  a focus  ,n  the 
process  of  encapsulation.  Only  on  one  place  was  a focus  seen  with  epithelioid  cells 
in  the  periphery  and  round  cells,  but  nowhere  in  a continuous  zone  surrounding  the 
nuclear  mass. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

Epicrisis : Tbe  process  represented  acute  miliary  glanders.  All 
foci  were  practically  in  tbe  same  stage  of  evolution;  a miliary  fibrin- 
ous pneumonia  with  karyorrhectic  nuclear  substance  in  the  centre. 
No  encapsulated  nodules  were  present.  Only  in  one  section  were 
epithelioid  cells  seen  in  the  periphery,  they  were  the  first  indica- 
tion of  the  future  capsule. 

Y.  Horse  9445,  an  aged  bay  gelding,  malleined  on  the  9th 
August,  1915,  with  negative  results.  The  complement  test  on  the 
11th  September,  1915,  also  gave  negative  result.  On  the  fourth  day 
after  the  test  the  temperature  rose  and  in  the  evening  of  the  sixth 
day  reached  105-4°F.  A collapse  developed  the  following  day  which 
ended  with  death. 
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Post-Mortem  Report. — The  lungs  were  partly  shrunken,  the  pleura  was  smooth. 
On  section  the  parenchyma  was  dark  reddish,  clear  fluid  escaped,  the  consistence  was 
slightly  firm.  Some  emphysema  was  present,  a few  yellowish  nodes,  the  size  of  a 
split  pea  were  found. 

Microscopical  Examination. — 1.  The  section  contained  three  foci.  In  some  the 
alveoli  were  recognisable  with  difficulty  and  in  some  not  at  all,  being  hidden  by  the 
presence  of  nuclear  debris.  Some  of  the  septa  contained  blood.  Pycnotic  and 
karyorrhectic  nuclear  detritus  was  also  found  in  a bronchiole  within  this  area. 

Diagnosis.-. — Pneumonia  miliaris  fibrinosa  malleosa. 

E pi  crisis  : The  case  was  one  of  acute  glanders. 

( b ) Acute  Glanders  in  a Mule. 

VI.  Mule  4168,  a ten-year-old  brown  gelding,  was  submitted  to 
the  mallein  test  on  the  7 tli  December,  1908,  with  negative  results. 
Soon  afterwards  an  irregular  temperature  curve  was  observed,  show- 
ing itself  as  a remittent  fever  with  not  very  high  exacerbations  and 
only  at  certain  times.  Finally  the  fever  became  continuous  and 
symptoms  of  swellings  of  the  legs  were  noted.  Glanders  was  finally 
diagnosed  and  the  mule  was  killed  on  the  24th  January,  1909. 

Post-Mortem  Report. — The  lungs  were  inflated.  The  pleura  showed  some 
yellowish  white  infiltration;  its  surface  was  somewhat  knobby  and  rough.  The 
whole  lung  parenchyma  was  full  of  nodules  surrounded  by  a red  haemorrhagic  area. 

Microscopical  Examination. — 1.  Lungs  : A hyperaemic  lobule,  in  it  were  six 
deeply  stained  foci  of  different  size  and  irregular  outlines.  The  surrounding  alveoli 
were  filled  with  homogeneous  substance  (serum)  staining  pink,  some  contained 
desquamated  cells,  which  were  hydropic.  The  deep  coloured  foci  contained  nuclear 
detritus ; a slight  chromatotexis  was  present,  the  fragments  of  the  debris  were 
fairly  large.  In  parts  the  interalveolar  septa  could  be  recognised  by  the  injection  of 
the  capillaries.  Between  the  alveoli  filled  with  nuclear  substance  were  others  con- 
taining fibrin,  so  that  the  focus  had  a somewhat  mottled  appearance. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

2.  (16  x.)  Three  foci  were  present  in  the  section,  a large  and  two  smaller  ones. 
They  were  not  well  defined,  of  irregular  shape  and  outline.  The  section  in  the 
region  of  the  foci  was  cracked  in  several  places.  A lobulation  could  be  recognised 
particularly  in  the  periphery.  (62  x.)  The  larger  focus  had  a slight  patchy  appear- 
ance, lighter  coloured  areas  were  mingled  with  darker  coloured  ones.  The  latter 
were  composed  of  nuclear  chromatin,  giving  at  this  power  the  impression  of  poly- 
morphonuclear cells.  (125  x.)  The  lighter  coloured  patches  corresponded  to  alveoli 
containing  homogeneous  substance  (fibrin).  There  was  no  sharp  delimitation  be- 
tween the  two  and  nuclear  substance  was  contiguous  in  adjacent  alveoli,  although  an 
alveolar  structure  could  be  recognised.  This  more  in  some  than  in  other  parts  and 
was  most  pronounced  in  the  periphery.  Here  the  septa  between  the  alveoli  were 
distinct.  (333  x.)  What  appeared  to  be  polymorphonuclear  cells  was  a mass  of 
broken  nuclear  fragments ; although  some  of  them  were  very  small,  they  did  not 
present,  a dustlike  appearance.  In  the  larger  focus  was  a small  bronchus  containing 
polymorphonuclear  cells  and  nuclear  detritus.  There  was  a fairly  large  artery  in  the 
focus,  its  adventitia  contained  round  cells  of  polyblastic  and  lymphocytic  type. 
(500  x.  Immersion).  The  nuclear  particles  had  the  shape  of  threads.  There  were 
only  a few  large  coalescent  fragments.  The  lung  tissue  surrounding  these  foci  was 
filled  with  homogeneous  substance  (serum)  in  which  a fair  number  of  leucocytes  were 
scattered  about.  Where  the  chromatotexis  was  absent,  round  c^lls  and  poivmorpho- 
nuclears  and  also  desquamated  epithelial  cells  were  present. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

3.  The  focus  was  irregularly  outlined,  tabulated,  the  different  lobules  taking  the 
stain  in  varying  degrees  of  intensity.  The  nuclear  substance  was  in  fragments 
(chromatotexis)  filling  the  alveoli,  whose  walls  could  be  well  recognised  by  the 
absence  of  this  chromatic  substance  and  the  presence  of  the  red  corpuscles  in  the 
capillaries.  Most  of  the  alveoli  contained  nuclear  debris,  in  some,  however,  fibrin  was 
also  present.  Generally  the  fibrin  between  the  nuclear  substance  took  the  stain 
deeper  than  that  outside,  perhaps  due  to  the  presence  of  diffused  chromatin.  In 
the  alveoli  adjoining  those  containing  detritus  three  different  kinds  of  cells  were 
seen  : (1)  Large  round  ones  with  oval  or  round  nucleus  (epithelial  cells).  (2)  Round 
ones  densely  chromatic  (lymphocytes).  (3)  Polymorphonuclears  (the  latter  were  very 
rare). 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 


E pier  is  is:  At  the  time  of  malleining  the  mule  was  probably  in 
the  incubative  stage  of  glanders  that  soon  afterwards  broke  out  as  a 
remittent  fever.  Clinically  the  diagnosis  only  became  possible  after 
a considerable  lapse  of  time.  All  the  lesions  examined  were  those  of 
recent  origin. 

(c)  Acute  Glanders  in  the  Donkey. 

The  acute  glanders  of  the  donkey  was  observed  in  two  cases. 
The  lesions  found  corresponded  to  the  description  of  a disseminated 
lobular  fibrinous  pneumonia.  In  the  one  case  alongside  larger  foci 
Avere  numerous  smaller  ones.  Whether  large  or  small  they  all 
showed  identical  structure  and  resembled  those  described  in  the 
horse;  a fibrinous  deposit  in  the  alveoli,  nuclear  fragments  of  differ- 
ent size  (karyorrhexis  or  cliromatotexis),  in  different  groups  of  alveoli 
staining  in  different  intensity,  thus  forming  a somewhat  mosaiclike 
picture ; the  alveolar  walls  were  devoid  of  nuclear  fragments  or 
nuclei  and  showed  up  as  a pole  meshwork  within  the  karyorrliectie 
nuclear  collections.  Only  rarely  were  there  red  corpuscles  still  pre- 
sent in  the  septa  of  the  capillaries.  They  were  surrounded  by 
alveoli  filled  with  serum  (collateral  oedema)  or  with  alveoli  contain- 
ing both  serum  and  desquamated  epithelial  cells,  the  latter  frequ- 
ently in  a hydropic  condition.  The  karyorrliectie  nuclear  substance 
originated  from  both  epithelial  cells  and  emigrated  polymorplio- 
nuclears,  the  latter  were  seen  frequently  in  great  number  in  the 
engorged  capillaries  and  vessels  and  penetrated  the  walls.  In  some 
of  these  foci  bronchi  were  found,  the  lumen  of  which  likewise  con- 
tained nuclear  detritus.  Leucocytes  were  also  seen  in  the  Avails 
fixed  in  the  process  of  penetration.  The  clinical  course  in  both  cases 
was  an  acute'  one,  both  animals  died  of  the  disease  and  it  was  only 
on  post-mortem  that  the  diagnosis  Avas  made.  Acute  glanders  of  the 
donkey  was  thus  represented  by  a pneumonia  fibrinosa  disseminata 
without  lesions  in  other  organs. 

Casuistics : VII.  Donkey  382  died  of  glanders  on  the  12th 

February,  1904.  White  foci  were  found  in  the  lungs. 

Microscopical  Examination. — 1.  Lung  : The  alveoli  belonging  apparently  to  one 

bronchus  in  the  lobule  were  cut  transversely  and  longitudinally.  The  lobule  had  a 
mottled  appearance  ; some  groups  of  alveoli  contained  fibrin,  some  nuclear  detritus  of 
different  descriptions  : fine  and  granular,  coarse  and  granular,  coarse  and  clumped 

forming  small  flakes.  The  interalveolar  walls  were  A'isible  so  that  the  alveoli  showed 
up  fairly  distinctly.  The  epithelium  of  the  bronchus  was  desquamated.  The  capil- 
laries were  filled  with  blood  corpuscles,  the  outer  coat  of  the  bronchus  contained 
round  cells,  there  were  also  round  cells  in  the  adventitia  of  the  blood  vessels,  in 
parts  scattered,  in  parts  in  clusters.  In  some  of  the  peripheral  alveoli  were  desqua- 
mated epithelial  cells  which  were  swollen  and  had  a hydropic  appearance. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

Epic risis:  This  was  a case  of  acute  glanders  in  a donkey  natur- 
ally contracted.  The  lesions  Avere  those  of  a fibrinous  pneumonia  of 
quite  a recent  date. 

VIII.  Donley  (58G)  died  of  acute  glanders  in  Pietermaritzburg 
in  July,  1916 

Microscopical  Examination. — 1.  Lungs  : There  were  two  foci  in  the  section,  one 

the  size  of  a pin’s  head,  the  other  one  smaller.  The  larger  was  under  the  pleura, 
the  smaller  bordering  a septum  springing  in  from  the  pleura.  The  alveoli  between 
the  foci  contained  transparent  homogeneous  substance.  Not  all  were  plugged  with  it 


thus  causing  a somewhat  patchy  distribution.  'The  septum  was  also  thickened  by  the 
same  substance.  The  alveoli  on  the  other  side  of  the  septum  contained  a similar 
substance  and  also  desquamated  epithelial  cells.  Some  of  these  were  dropsical,  con 
taining  a distinct  vacuole.  'The  larger  focus  showed  in  the  middle  a cross-section  of 
a small  bronchus.  The  lumen  contained  some  nuclear  detritus,  the  epithelial  lining 
was  detached  and  the  individual  cells  were  out  of  order.  A cross-section  of  a vein, 
that  was  also  present,  contained  polymorphonuclear  cells  and  a few  round  cells;  the 
adventitia  was  thickened  by  homogeneous  substance  and  a few  cellular  elements. 
Between  the  bronchus  and  the  vein  was  a cellular  collection  consisting  mainly  of 
small  round  cells  but  also  of  a few  polymorphonuclears.  The  rest  of  the  focus 
consisted  practically  of  nuclear  fragments.  The  fragments  around  the  veins  and  the 
bronchus  were  very  small  and  fine.  They  were  surrounded  by  a pink  zone  of  homo- 
geneous substance  containing  very  fine  nuclear  granules.  The  detritus  consisted  of 
very  fine  grains.  Proceeding  to  the  periphery  the  fragments  became  larger.  All 
took  the  stain  very  deeply.  ’The  granules  were  angular,  irregular  and  sometimes 
grapelike.  An  alveolar  nieshwork  could  be  made  out  in  the  periphery.  In  some 
alveoli  the  granules  were  coarser  than  in  others.  In  the  outer  peripheral  alveoli 
the  epithelial  cells  were  dropsical.  The  focus  was  somewhat  cracked  and  the  alveolar 
meshes  not  so  clear.  The  smaller  nodule  had  also  a small  vessel  in  the  centre,  con- 
taining some  homogeneous  substance  inside  and  a few  round  cells  in  the  adventitia. 
The  rest  of  the  nodule  consisted  of  nuclear  fragments,  the  majority  of  which  were 
fairly  coarse.  The  alveolar  meshwork  was  not  discernible  in  the  more  central  por 
tion  but  was  distinct  in  the  periphery.  The  adjoining  alveoli  contained  homogeneous 
substance  and  desquamated  epithelial  cells. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

2.  A focus,  almost  square  in  shape,  in  which  most  of  the  alveoli  were  filled  with 
a homogeneous  and  thready  exudate.  The  alveolar  arrangement  was  distinct.  Some 
of  the  alveoli  were  blackish  and  grouped  in  bunches  showing  lighter  areas  between 
them.  The  black  stained  ones  were  filled  with  nuclear  fragments.  There  was  some 
desquamation  in  the  alveoli  filled  with  fibrin.  Some  also  contained  a fair  number  of 
polymorphonuclear  cells.  Two  pieces  of  blood  vessels  cut  longitudinally  could  be 
seen  in  the  focus,  apparently  they  were  branches  of  the  same  vessel.  The  lumen 
contained  only  a few  polymorphonuclear  cells.  A fair  number  were  present  in  the 
adventitia  of  one  part.  The  alveoli  bordering  the  focus  also  contained  desquamated 
cells  and  a fair  number  of  polymorphonuclear  cells  which  were  very  numerous  in 
some  of  them.  On  one  side  of  the  square  were  cross  and  longitudinal  sections  of  a 
bronchus.  The  lumens  were  filled  with  polymorphonuclear  cells!  densely  packed  and 
undergoing  pycnosis  and  karyorrhexis. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

3.  Three  foci  were  present  in  this  section,  two  larger  ones  and  a small  one.  This 
latter  abutted  on  one  side  to  a vein,  which  contained  crammed  bloodshades  and 
clusters  of  leucocytes,  in  the  majority  polymorphonuclears.  In  the  focus  the  alveolar 
meshwork  could  only  be  partly  recognised  and  better  in  the  peripheral  than  in  the 
central  portions.  The  surrounding  alveoli  were  filled  with  homogeneous  substance, 
those  adjacent  to  the  focus  contained  desquamated  epithelial  cells.  The  focus  it 
self  consisted  of  nuclear  detritus  and  of  epithelial  and  polymorphonuclear  cells. 
Where  karyorrhexis  was  strongly  pronounced  no  intact  cells  could  be  recognised. 
There  was  a thready  substance  (fibrin)  between  cells  and  fragments.  The  frag- 
ments were  sometimes  in  clusters,  taking  the  stain  very  deeply. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

4.  In  the  foci  the  alveolar  meshwork  could  be  recognised  in  the  peripheral  por- 
tion. the  septa  being  lighter  coloured.  Patches  of  alveoli  were  filled  with  nuclear 
fragments,  taking  the  stain  deeply.  In  the  central  portion  no  meshwork  could  be 
recognised,  the  cellular  fragments  were  here  more  uniformly  distributed  and  of  about 
equal  but  small  size.  In  the  circumference  extending  some  distance  into  the  lung 
tissue  the  alveoli  contained  homogeneous  substance.  Almost  in  the  centre  was  a 
bronchus,  of  which  the  walls  were  lined  with  a layer  of  desquamated  epithelial  cells  : 
the  cells  in  many  instances  were  isolated,  a few  of  them  were  in  the  lumen. 
Mostly  however  nuclear  detritus  was  present,  embedded  in  a homogeneous,  somewhat 
cloudy  substance.  The  alveoli  adjacent  to  the  focus  contained  epithelial  cells  and 
thready  substance  ; there  were  also  polymorphonuclear  cells  present,  although  not  in 
abundance. 

Diagnosis. — Pneumonia,  miliaris  fibrinosa  malleosa. 

5.  There  was  a distended  bronchus  in  the  middle  of  the  focus,  its  epithelial 
lining  was  desquamated,  the  lumen  contained  homogeneous  substance,  epithelial  and 
polymorphonuclear  cells.  In  the  fibrous  tunic  of  a bronchial  cross-section  were  poly- 
morphonuclear cells.  A fair  number  of  polymorphonuclear  cells  were  scattered 
about,  some  capillaries  were  filled  with  them. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  maljeosa. 
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Epicrisis  : The  case  was  described  as  one  of  acute  glanders.  All 
the  foci  corresponded  to  those  of  a disseminated  fibrinous  miliary 
pneumonia  of  recent  origin  and  of  the  same  age. 

C.  Lesions  of  Sub-acute  and  Chronic  Glanders  Naturally  Con- 
tracted. 

The  typical  glanders  lesions  found  were  those  of  a fibrinous 
miliary  pneumonia  on  one  and  of  malleosis  nodularis  on  the 
other  side.  Of  the  former  in  some  instances,  incipient  stages  were 
present  alongside  of  the  fully  developed  nodules.  Various  transi- 
tion stages  to  the  encapsulated  nodules  were  recognised.  They 
succeeded  the  fibrinous  focus  and  contained  epithelioid  cells  that 
had  formed  a zone  around  the  necrotic  centre.  The  centre  itself  con- 
sisted of  two  concent]  ic  portions,  an  inner  one,  which  was  more  or 
less  rich  in  nuclear  debris  and  an  outer  amorphous  one,  devoid  of 
it,  and  of  a somewhat  pinkish-brown  homogeneous  aspect,  sometimes 
darkened  with  nuclear  dust.  In  the  central  necrotic  area  different 
changes  were  noted,  which  were  somehow  related  to  the  progress  of 
the  encapsulation.  The  nuclear  fragments,  so  conspicuous  in  recent 
foci,  gradually  disintegrated  to  very  small  granules  and  the  chro- 
matin finally  diffused.  The  older  the  process  was,  the  fainter 
became  the  centre.  In  most  cases  the  alveolar  outlines  could  be 
recognised;  they  gradually  disappeared,  sooner  in  the  centre  than 
in  the  adjacent  amorphous  zone,  but  apparently  not  always  com- 
pletely, since  traces  of  them  could  be  recognised  in  the  advanced 
stages  of  encapsulated  nodules.  The  epithelioid  cell  zone  was  of 
different  width,  from  very  narrow  to  wide.  The  width  depended 
frequently  on  the  plane  of  the  section,  whether  it  was  made  mesially 
or  tangentially.  In  the  inner  periphery  touching  the  concentric 
amorphous  zone  the  cells  often  showed  disintegration  or  necrobiosis, 
also  the  giant  cells  which  were  sometimes  present  were  involved  in 
this  process.  They  sometimes  showed  vacuoles  and  the  Sudan  stain 
revealed  the  presence  of  fat.  Fibroblasts  were  often  in  the  place  of 
epithelioid  cells.  These  were  occasionally  seen  to  be  arranged  in  the 
form  of  a corona  around  the  necrotic  centre,  the  individual  cells 
being  placed  radially.  In  other  foci  the  epithelioid  cells  gradually 
gave  place  to  fibroblasts  near  the  periphery.  The  stage  in  which 
the  central  necrotic  focus  was  surrounded  by  epithelioid  cells  or 
fibroblasts  or  both,  might  be  called  the  transition  stage.  The 
fibroblasts  in  the  periphery,  generally  concentrically  arranged,  were 
grouped  together  in  bundles.  These  were  formed  on  various  places, 
they  sometimes  commenced  in  the  interalveolar  septa  and  were  dis- 
connected in  the  beginning.  In  a later  stage  they  were  found  to 
be  linked  up  and  a fibroblastic  ring  or  capsule  was  formed.  In  and 
between  the  bundles  of  fibroblasts  the  fibrillae  appeared.  Also  at 
first  these  were  not  linked  up,  but  finally  the  various  bundles  became 
connected  and  formed  a fibrillar  capsule.  The  bundles  sometimes 
occupied  a fair  amount  of  space,  but  were  frequently  loosely 
arranged.  Invariably  they  were  continuous  with  the  intra-alveolar 
septa  of  the  adjacent  lung  tissue.  The  interspersed  alveoli  were 
compressed  to  cleftlike  spaces,  the  epithelial  cells  became  cubical, 
they  finally  underwent  necrobiosis  and  disintegration  and  disappeared 
completely.  The  capillaries  were  frequently  injected  and  arranged 


concentrically  and  parallel  to  the  fibrous  bundles.  In  most  cases  the 
presence  of  round  cells,  mostly  lymphocytes,  was  very  conspicuous 
in  this  fibrillar  capsule  and  particularly  in  its  inner  periphery  where 
the  fibroblasts  or  epithelioid  cells  passed-  over  into  the  fibrillar 
bundles.  These  cells  were  between  the  fibrillae  in  the  outer  or 
mingled  with  the  epithelioid  cells  of  the  inner  portion.  A striking 
feature  was  the  presence  of  giant  cells.  They  were  found  in  about 
40  per  cent,  of  all  cases  which  had  led  to  the  formation  of  nodules 
or  fibroblastic  tissue.  They  were  present  in  the  epithelioid  cell  zone 
and  in  the  fibroblastic  zone  where  it  passed  over  into  the  fibrillar 
capsule.  These  cells  were  of  various  types  and  actual  transitions 
from  larger  sized  epithelioid  cells  to  real  giant  cells  could  be 
recognised.  They  included  cells  with  two  or  more  or  sometimes  quite 
a number  of  large  nuclei,  which  were  either  scattered  in  the 
eytoplasma  or  arranged  in  the  form  of  a corona.  Giant  cells  were 
not  found  in  all  animals  examined,  but  probably  would  have  been 
traced  if  more  nodules  had  been  examined.  They  were  most  fre- 
quent in  the  younger  stages  and  absent  in  the  older  ones.  Sometimes 
they  were  quite  numerous  in  a particular  nodule  or  in  a particular 
animal.  The  diagnosis  in  the  case  of  the  typical  glanders  foci  was 
given  as  pneumonia  fibrinosa  in  the  acute  stages  and  as  malleosis 
nodularis  in  those  where  encapsulation  had  become  evident  (transi- 
tion and  later  stages). 

The  age  of  the  nodules  in  process  of  encapsulation  by  comparison 
to  results  obtained  after  injection  and  ingestion  of  glanders  bacilli 
might  be  considered  to  range  from  a minimum  time  of  about  eleven 
days  to  about  thirty-five  days, -so  that  the  presence  of  an  encapsulated 
glanders  nodule  would  not  of  necessity  indicate  chronic  glanders. 
Indeed  it  would  be  impossible  to  draw  a definite  line  between  acute 
and  chronic  glanders,  based  on  the  pathological  aspect  of  the  focus 
alone,  since  in  most  cases  both  fresh  and  advanced  stages  were  found 
alongside.  In  some  animals  fresh  foci  were  in  the  majority,  in 
others  the  encapsulated  ones.  The  interpretation  of  this  would  be 
that  a chronic  case  of  glanders  could  end  acutely  almost  at  any 
time.  On  post-mortem  the  presence  of  a number  of  encapsulated  foci 
would  indicate  a louger  course  of  the  disease  (chronic),  whilst  the 
exclusive  presence  of  fibrinous  foci  or  the  greater  number  of  them 
would  only  be  found  in  the  most  rapid  cases  (acute). 

Not  all  the  lesions  present  were  of  the  typical  form  described. 
The  diagnosis  malleosis  fibrinosa  and  fibroblastica  was  made  in  such 
atypical  cases  where  the  glanders  process  occupied  a somewhat 
larger  focus  and  where  the  definite  concentric  arrangements  of  the 
various  zones  were  absent.  Different  pictures  were  found.  In  what 
appeared  to  be  younger  stages,  fibrinous  exudate  and  polymorphonu- 
clear cells  were  present  and  fibroblasts,  epithelioid  cells  and  giant 
cells  were  more  or  less  mingled,  including  patches  of  karyorrhexis. 
It  appeared  to  be  a granulation  tissue,  which  was  thus  still  under 
the  influence  of  the  glanders  toxin  thus  preventing  a definite  organi- 
sation. Whilst  the  typical  encapsulating  or  encapsulated  glanders 
nodule  thus  represented  a process  of  pathological  organisation,  the 
latter  would  be  one  of  inflammatory  granulation.  It  was  re- 
markable that  this  latter  process  was  exclusively  present  in  one 
mule,  whilst  in  a horse  it  was  found  alongside  of  typical  encapsu- 
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lated  foci  in  the  lung's,  at  the  same  time  the  symptoms  of  farcy 
were  present.  In  an  older  stage  which  was  macroscopically  described 
as  a purulent  abscess  the  process  also  resembled  that  of  a granulation 
tissue.  The  process  was  also  diagnosed  as  pneumonia  fibroblastica 
malleosa  when  from  concomitant  changes  its  glanderous  nature 
could  be  deducted.  These  concomitant  changes  included  small 
karyorrhectic-  foci  and  the  presence  of  epithelioid  and  giant  cells. 
These  foci  were  known  in  literature  as  fibroblastic  or  occalescent 
malleosis. 

Foci  of  a cicatrical  nature,  the  origin  of  which  could  not 
definitely  be  recognised  were  also  present.  It  is  possible  that  thev 
represented  healed  out  glanders. 

The  diagnosis  broncho-pneumonia  malleosa,  peribronchitis 
malleosa  was  made  in  a few  instances  only  when  the  process  was 
concentrated  around  a bronchus,  which,  so  to  say,  stood  in  the  centre 
of  the  lesion  having  the  appearance  as  if  the  bronchus  formed  the 
avenue  of  the  infection.  These  foci  resembled  partly  those  described 
by  Hutyra,  but  the  cells  in  most  cases  already  showed  retrogressive 
changes  and  thus  belonged  to  a further  advanced  stage. 

An  unusual  occurrence  in  two  horses  was  the  presence  of 
haemorrhages  connected  with  glanders'  foci.  In  fresh  foci  they 
could  be  expected,  in  advanced  encapsulated  ones,  they  were,  how- 
ever, remarkable. 

To  judge  from  the  maeroscopical  description  of  different  nodules 
there  would  appear  to  be  a discrepancy  between  the  histological 
structure  and  the  naked  eye  appearance.  This  was  partly  due  to 
the  fact  that  the  macroscopic  descriptions  were  made  by  different 
men.  Generally  the  more  acute  processes  were  by  naked  eye 
recognised  as  glanders,  the  older  lesions  frequently  not.  The  various 
degrees  of'  encapsulation  would  explain  this.  From  our  investiga- 
tion it  seemed  that  only  quite  exceptionally  a true  transparent  nodule 
could  be  found.  The  interpretation  of  the  histological  structure 
would  support  this.  Transparency  could  be  expected  in  intact  cells, 
hence  the  centre  of  a glanders  nodule,  which  always  consisted  of 
pycnotic  or  karyorrhectic  cells  appeared  opaque  or  white  and  only 
the  capsule,  consisting  of  fibroblastic  and  of  fibrillar  tissue  would  be 
transparent,  as  also  would  be  tangentially  cut  sections,  where  only 
the  epithelioid  and  fibroblastic  cell  zone  Avere  touched. 

Among  the  many  glanders  nodules  examined  only  one  Avas  found 
which  was  in  the  process  of  calcification.  This  nodule  was  a typical 
glanders  nodule.  It  consisted  of  the  necrotic  centre  surrounded 
by  an  epithelioid  cell  zone.  In  the  former  the  alveolar  outlines  were 
discernible  and  the  innermost  portion  of  it  showed  all  the  optical 
appearances  and  the  staining  reactions  due  to  the  presence  of  lime 
salts.  It  Avould  thus  appear  that  calcification  could  take  place  at  a 
time  when  epithelioid  cells  were  still  present.  But  calcification  Avas 
indeed  a rare  occurrence,  amounting  to  less  than  l per  cent,  of  all 
the  glanders  nodules  diagnosed. 

The  glanders  lesions  that  Avere  found  in  lymph  nodes,  in  liver 
and  in  spleen  showed  the  concentric  typical  structure  described  : a 
necrotic  centre,  surrounded  by  an  epithelioid  cell  zone.  Avhich  prac- 
tically contained  giant  cells  in  all  cases.  It  seemed  that  the  greatest 
mass  of  nuclear  detritus  of  the  centre  was  obtained  from  the  epitlie- 
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lioitl  cells  and  in  this  respect  the  pathogenesis  of  the  nodule  would 
differ  somewhat  from  that  found  in  the  lungs,  where  the  polymor- 
phonuclears  undoubtedly  contributed  most  of  the  nuclear  substance. 

In  the  case  of  glanders  of  the  skin,  farcy,  the  lesions  appeared 
to  be  those  of  an  abscess,  the  necrotic  centre  being  due  to  the  accu- 
mulation of  polymorphonuclears  and  their  disintegration. 

Casuistics — I.  Mule  122,  Roberts’  Heights.  Scattered  in  the 
depth  of  the  lung  were  a few  nodules  composed  of  a greyish  centre 
with  some  pus,  surrounded  by  a hyperaemic  zone  which  was  fairly  ex- 
tensive, but  sharply  defined  externally. 

1.  Lungs. — A white  nodule  with  a capsule. 

Microscopical  Examination  : The  centre  of  the  node  consisted  of  necrotic  substance 
containing  karyorrhectic  debris.  It  was  surrounded  by  a zone  of  epithelioid  cells  ad- 
joining the  focus  and  of  round  cells,  polyblasts  and  fibroblasts.  There  were  some 
giant  cells  present  in  the  capsule. 

Diagnosis. — Malleosis  nodularis.  (Advanced  transition  stage  of  a glanders  nodule). 

2.  A septum  slightly  thickened. 

Microscopical  Examination.- — A bronchus  could  be  recognised  and  around  it  and 
also  between  the  alveoli  was  increased  connective  tissue,  with  a collection  of  round 
cells. 

Diagnosis. — Peribronchitis  productiva. 

Epicrisis. — This  mule  was  killed  owing  to  a delayed  mullein 
reaction.  On  post-mortem  some  of  the  lesions  were  collected  and  sub- 
mitted for  microscopical  examination.  One  of  these  proved  to  be 
that  of  glanders.  The  second  corresponded  to  a peribronchitis  pro- 
ductiva, the  etiology  of  which  was  not  evident. 

II.  Glanders  outbreak  270,  Boksburg.  Portion  of  lung  and 
mediastinal  glands  of  a horse  forwarded  by  the  Government  Veter- 
inary Officer,  Johannesburg,  on  the  28th  June,  1916.  The  comple- 
ment fixation  test  had  been  positive. 

1.  Under  the  pleura  were  two  nodules  (a)  3 m.m.  oblong,  white,  with  an  opaque 
pith,  and  a thin  greyish  capsule  and  (b)  1.5  m.m.  also  with  an  opaque  pith  and  a thin 
capsule. 

Microscopical  Examination. — (a)  The  centre  consisted  of  a fine  nuclear  detritus; 
it  was  surrounded  by  a homogeneous  pinkish  substance,  in  which  there  were  scattered 
a few  nuclear  fragments ; further  out  was  a zone  of  fibroblasts  and  in  parts  wavy 
connective  tissue.  The  peripheral  portion  of  this  zone  was  crowded  with  small 
round  cells  taking  the  nuclear  stain  rather  deeply.  These  cells  were  situated  be- 
tween the  concentrically  arranged  fibrillar  bundles.  Between  them  were  also  small 
capillaries,  usually  concentrically  arranged.  The  connective  tissue  of  the  outer 
portion  contained  spindle-shaped  nuclei.  The  bundles  of  connective  tissue  went  over 
on  one  pole  into  the  pleura,  on  the  opposite  side  into  a.  septum  in  which  there  were 
cross-sections  of  a bronchus.  On  a third  side  of  the  periphery  of  the  nodule  was 
also  a cross-section  of  a bronchus  almost  touching  the  outer  capsule  and  on  staining 
for  elastin  in  the  connective  tissue  zone  adjoining  the  central  zone  a few  fibrils  were 
seen  showing  generally  a concentric  arrangement.  On  one  side  of  the  periphery  was 
a thick  concentric  bundle  of  elastic  fibres  (as  if  a wall  of  a vessel  had  been  torn  up). 
No  bacteria  were  seen  on  staining  with  the  Claudius  method. 

Diagnosis. — Malleosis  nodularis.  (A  late  stage  of  the  encapsulated  glanders 
nodule). 

(b)  The  centre  consisted  of  a homogeneous  glistening  substance,  bordered  by  a 
dark  line  of  stain.  This  substance  was  of  a calcareous  nature  and  was  surrounded 
by  a pinkish,  finely  granular  zone,  in  which  there  were  fine  pale  outlines  correspond- 
ing to  the  septa  of  alveoli.  Some  karyorrhectic  particles  were  present.  This  zone 
was  surrounded  by  a fairly  thick  layer  of  fibroblasts  going  over  into  wavy  connective 
tissue  and  by  a zone  of  lymphocytes  crammed  into  the  concentrically  arranged  wavy 
connective  tissue  bundles.  'The  bundles  in  the  periphery  passed  over  into  the  septa 
of  the  alveoli,  which  were  thickened.  The  alveoli  were  compressed  and  the  epithelial 
cells  were  cubical. 

Diagnosis. — Malleosis  nodularis  ehalicotica.  (Calcified  glanders  nodule). 

2.  In  the  lung  tissue  a nodule  2 m.m.  in  diameter  with  a white  opaque  pith  and  a 
thin  greyish  capsule. 
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Microscopical  Examination. — The  centre  consisted  of  a homogeneous  substance  in 
which  there  were  thinly  scattered  fragments  of  nuclear  debris.  It  was  surrounded 
by  a zone  of  pale  stained  cells  with  pale  nuclei  (epithelioid  cells)  and  further  outside 
by  a layer  of  crowded  round  cells,  succeeded  by  a zone  of  coarse  fibrillar  connective 
tissue,  in  which  concentrically  arranged  capillaries  were  present.  This  outer  capsule 
went  over  into  the  lung  tissue.  On  one  pole  it  was  connected  with  a septum  in 
which  was  the  section  of  a rather  large  blood  vessel.  On  the  -other  pole  it  joined  up 
against  a bronchus,  which  was  almost  within  the  outer  capsule.  In  the  latter  were 
spaces  lined  with  a cubical  epithelium  (alveoli).  They  were  also  concentrically 
arranged.  In  some  of  the  bronchi  of  this  section  a desquamation  of  epithelium  and  a 
collection  of  round  cells  were  present  and  there  was  an  infiltration  of  the  connective 
tissue  coat  with  round  cells. 

Diagnosis. — Malleosis  nodularis.  (A  late  stage  of  an  encapsulated  glanders 

nodule). 

3.  In  the  lung  tissue,  a nodule  3 m.m.  in  diameter,  with  an  indefinitely  marked 
pith  whitish  in  the  centre  and  greyish  in  the  periphery. 

Microscopical  Examination. — There  was  a pear-shaped  homogeneous  centre  with 
nuclear  detritus  scattered  about,  some  of  which  was  thinly  arranged  in  its  periphery, 
surrounded  by  several  zones  : first  of  all  a zone  of  concentric  and  radiating  fibro- 
blasts with  pale  stained  round  nuclei  (epithelioid  cells) ; secondly,  by  a zone 

crowded  with  round  cells  taking  the  stain  deeply ; thirdly  by  a zone  of  wavy  con- 
nective tissue  of  coarse  fibrils  and  capillaries,  some  of  which  were  also  concentrically 

arranged  and  finally  by  a zone  of  compressed  bronchi,  bronchioles  and  alveoli.  The 

connective  tissue  frame  work  went  over  into  the  interalveolar  septa,  which  for  some 
distance  were  thickened  The  nodule  joined  on  one  pole  to  a septum  in  which  two 
sections  of  vessels  were  seen  and  on  one  side  to  a bronchus  cut  cross  ways  in  several 
places. 

Diagnosis. — Malleosis  nodularis.  (A  late  stage  of  an  encapsulated  glanders 

nodule). 

4.  Microscopical  Exami  nation. — A nodule  with  pinkish  centre,  broken,  in  which 

there  was  a fair  amount  of  nuclear  detritus  in  the  form  of  fine  dust  and  granules; 
it  was  surrounded  by  a narrow  zone  of  fibroblasts  with  pale  nuclei  (epithelioid  cells), 
concentrically  arranged  and  also  obliquely  radiating,  and  by  a crowded  zone  of 

round  cells.  The  peripheral  zone  contained  coarse  fibres  of  wavy  connective  tissue 
and  capillaries,  some  of  which  were  concentrically  arranged.  This  outer  capsule 
was  fairly  thick,  it  included  compressed  alveoli  with  cubical  epithelial  cells.  On 
one  pole  it  joined  on  to  a septum  with  large  vessels!  Elastin  stain  : In  the  nodule 
were  some  elastic  meshes,  indicating  the  remains  of  a meshwork  (alveoli) ; in  the 
inner  wall  of  the  capsule  some  concentric  elastic  fibrils  were  seen  and  in  the  outer 
wall  was  a large  compressed  vessel.  Claudius  stain  showed  no  bacteria. 

Diagnosis. — Malleosis  nodularis.  (A  late  stage  of  an  encapsulated  glanders 
nodule). 

5.  A nodule  :in  the  lung  tissue  4 m.m.  in  diameter;  the  centre  was  opaque,  the 
circumference  was  grey,  not  well  set  off  against  the  periphery. 

Microscopical  Examination. — A nodule  consisting  of  a connective  tissue  matrix 
which  was  crowded  with  round  cells,  taking  the  stain  deeply  ; the  cross  sections  of 
three  small  bronchi  were  seen.  The  round  cells  were  in  the  main  located  around  or 
near  these  bronchi  and  partly  separated  by  the  connective  tissue.  There  was  no 
concentric  arrangement  of  fibres  around  the  nodules,  although  a fair  amount  of  con- 
nective tissue  was  present,  which  continued  into  the  surrounding  septa.  Blood 
vessels  were  inside  and  in  the  periphery  of  the  nodule,  which  was  situated  in  the 
angle  formed  by  a septum  containing  larger  blood  vessels.  The  round  cells  showed 
no  signs  of  disintegration. 

Diagnosis.- — Malleosis  nodularis.  (A  glanders  nodule  probably  cut  tangentially.) 

6.  In  the  lung  tissue  was  a nodule,  consisting  of  a white  pith  surrounded  by  a 
transparent  capsule  well  set  off  against  the  centre  and  fairly  well  against  its  sur- 
roundings. 

Microscopical  Examination. — The  centre  contained  a focus  of  what  appeared  to 
be  fibroblasts  undergoing  necrobiosis.  It  bordered  directly  on  the  zone  containing 
crowded  round  cells,  and  the  outer  capsule  was  fairly  thick,  consisting  of  coarse  fibres 
containing  blood  vessels.  It  was  connected  with  the  interalveolar  septa.  The  nodule 
was  situated  between  blood  vessels  on  one  side  and  a bronchus  on  the  other. 

Diagnosis. — Malleosis  nodularis.  (Glanders  nodule  probably  cut  tangentially.) 

7.  Tn  the  lung  tissue  was  a small,  point-like  white  nodule. 

Microscopical  Examination. — A small  nodule.  A necrotic  centre  with  nuclear  dust 
and  a few  fragments,  surrounded  by  fibroblasts  undergoing  necrobiosis,  which  was 
bordered  by  fibroblasts  arranged  concentrically  and  radially,  going  over  into  fibrils, 
and  also  by  a zone  of  round  cells  and  wavy  connective  tissue  cells  in  which  there  were 
Blood  vessels  concentrically  arranged.  The  fibrils  went  over  into  the  septa  of  the 
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alveoli,  and  formed  irregular  thick  walls.  One  pole  joined  on  to  a septum  in  which, 
there  were  large  vessels.  Elastin  stain  showed  remnants  of  meshes  in  the.  necrotic 
fibroblastic  tissue,  also  in  the  inner  capsule. 

Diagnosis. — Malleosis  nodularis.  (Glanders  nodule  approaching  final  organisa- 
tion). 

8.  In  the  lung  tissue  was  a small  nodule  1.5  in. in.  in  diameter,  with  a white  centre 
and  a faint  capsule. 

Microscopical  Examination. — A small  nodule  with  a necrotic  centre,  con- 
taining nuclear  dust  and  fragments,  a zone  of  fibroblasts  with  pale  nuclei  con- 
eertrically  arranged  and  partly  radiating  to  the  centre,  and  a fairly  thick  zone  of 
crowded  round  cells.  The  latter  zone  was  thicker  in  some  parts  than  in  others,  and 
%as  surrounded  by  a thick  capsule  of  wavy,  coarse  fibres  containing  blood  vessels, 
which  in  parts,  were  concentrically  arranged.  In  the  capsule  were  bronchi  and 
bronchioles,  and  compressed  alveoli  with  cubical  cells.  In  one  portion  were  a'1  so 
eosinophile  cells.  The  nodule  was  connected  with  a septum.  Elastin  stain  showed 
only  fragments  of  fibres  in  the  nodule.  Claudius  stain  showed  no  bacteria. 

Diagnosis. — Malleosis  nodularis.  (Glanders  nodule  in  the  process  of  final  or- 
ganisation. 

9.  Lymph  nodes.  On  one  end  of  the  section  was  a focus  in  a capsule,  8x5  mm.  v 
yellowish  in  colour,  appearing  as  if  composed  of  several  smaller  foci  with  connective 
tissue  between  tlum. 

Microscopical  Examination. — A node  composed  of  several  nodules.  The  centre 
was  pinkish  in  colour,  surrounded  by  a purple  zone  full  of  nuclear  dust,  and  by  a 
narrow  fibroblastic  zone  succeeded  by  a still  narrower  one  of  round  cells,  and  in 
parts  by  a thick  fibrous  capsule  in  which  there  were  scattered  some  eosinophlie  cells. 
Throughout  the  gland  were  a number  of  foci  of  eosinophile  cells,  they  were  within 
or  alongside  of  the  trabeculae  and  in  the  adventitia  of  the  blood  vessels.  Claudius 
stain  showed  no  bacteria. 

Diagnosis.— Lymphadenitis  malleosa  et  helminthics. 

10.  A lymph  node  with  round  greyish  foci  on  two  places. 

Microscopical  Examination. — A round  focus.  The  necrotic  centre  was  purple  in 
colour,  and  surrounded  by  a narrow  fibroblastic  zone  and  an  outer  one  with  crowded 
round  cells  and  a concentric  capsule  of  coarse  fibrils.  In  the  trabeculae  of  the 
node  and  in  the  adventitia  of  the  blood  vessels  were  eosinophile  cells. 

Diagnosis. — Lymphadenitis  malleosa  et  helminthica. 

11.  A lymph  node  with  apparently  little  abnormality. 

Microscopical  Examination. — In  a portion  of  the  gland  were  increased  numbers 
of  eosinophile  cells.  There  were  small  patches  within  the  gland  substance  wholly 
or  partly  devoid  of  cells,  the  remaining  nuclei  being  pale.  This  was  apparently 
a centre  of  necrosis.  In  some  of  the  patches  detritus  was  present.  There  was 
one  nodule  with  a necrotic  centre  and  a fibroblastic— round  cell — fibrillar  wall  (as 
described  before).  The  fibrillar  capsule  was  thick  in  parts. 

Diagnosis. — Lymphadenitis  malleosa  et  helminthica. 

Ep  icrisis. — The  case  was  diagnosed  as  glanders  by  the  Govern- 
ment Veterinary  Officer,  Johannesburg,  after  injection  of  mallein 
and  the  animal  was  condemned  on  account  of  a positive  complement 
fixation  result.  There  were  old  glanders  lesions  in  the  lungs;  some 
were  still  in  the  process  of  encapsulation,  others  were  encapsulated. 
The  interesting  feature  in  this  case  was  a glanders  nodule  that  un- 
doubtedly underwent  calcification.  It  showed  the  typical  structure 
of  a malleosis  nodularis,  containing  in  its  centre  nuclear  debris  in 
which  the  alveolar  arrangement  in  its  outlines  could  distinctly  be 
recognised,  a finding  that  was  considered  typical  for  glanders 
nodules.  Within  this  debris  was  a homogeneous  glistening  sub- 
stance, bordered  by  a dark  line  of  stain.  It  resembled  in  this  respect 
some  of  the  calcified  parasitic  nodules.  The  lymph  nodes  showed 
both  glanders  and  parasitic  lesions.  The  former  were  marked  by 
centres  of  nuclear  detritus  surrounded  by  fibroblasts  and  round  cells. 
The  latter  were  indicated  by  the  presence  of  the  eosinophiles  in  every 
section.  The  naked  eye  description  of  the  nodules  was  made  from 
the  formalin  fixed  specimens ; they  were  all  practically  identical, 
having  a whitish  or  opaque  pith  in  the  centre  and  a greyish  capsule: 
this  latter  could  sometimes  he  recognised  distinctly  and  was  not  well 
set  off  in  the  periphery. 
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III.  Horse  T.2381,  Defence  Force,  Veterinary  Hospital,  Dur- 
ban, gave  a marked  reaction  to  the  intrapalpebral  mallein  test,  and 
was  destroyed  twenty-four  hours  after  the  injection  of  the  mallein. 
The  solidified  foci  were  cut  out. 

Microscopical  Examination. — 1.  A Sudan  stained  section.  The  central  portion  ot' 
a focus  contained  necrotic  substance,  karyorrhexis  being  pronounced  in  parts.  It 
was  surrounded  by  a Sudan  stained  margin  (fat),  and  then  by  an  epithelioid  cell 
zone,  which  in  turn  was  bordered  by  a round  cell  infiltration.  Outside  was  a 
fairly  thick  connective  tissue  capsule,  involving  the  nearest  alveoli,  the  lumens  of 
which  were  narrow  and  filled  with  desquamated  cells ; the  epithelium  was  cubi<*al 
in  these  alveoli. 

Diagnosis. — Malleosis  nodularis  (a  late  stage  of  an  ’encapsulated  glanders 
nodule). 

2.  The  second  focus  showed  a number  of  cross  sections  of  fairly  large  bronchi. 
The  adjoining  interalveolar  tissue  was  thickened,  the  lumens  of  the  alveoli  were 
obliterated  or  only  clefts  were  left.  Eosinophiles  were  crowded  in  the  septa  and 
in  the  lumen  of  the  bronchus. 

Diagnosis. — Pneumonia  lobularis  helminthica. 

3.  A third  focus  showed  likewise  crowded  eosinophile  cells  in  the  connective 
tissue  around  the  bronchi. 

Diagnosis. — Peribronchitis  helminthica. 

4.  A fourth  section  showed  the  centre  fallen  out.  There  were  still  karyorrhec- 
tic  remnants  and  a thick  capsule  extending  into  the  interalveolar  septa.  In  some 
places  eosinophiles  were  seen  in  the  capsule.  The  alveoli  were  compressed  and 
showed  a cubical  epithelial  lining,  containing  desquamated  cells. 

Diagnosis. — Malleosis  nodularis  (a  late  stage  of  an  encapsulated  glanders  nodule). 

5.  Liver  : Only  part  of  a focus  was  left,  in  the  centre  of  which  karyorrhexis 
could  be  recognised,  the  nuclear  particles  were  showing  different  forms  and  took 
the  stain  deeply.  It  was  bordered  by  a pal?  zone  in  which  round  cells  and  appar- 
ently epithelioid  cells  were  present,  further  out  was  a better  stained  zone  con 
taining  both  round  and  epithelioid  ceils.  Here  one  giant  cell  could  be  seen.  A 
capsule  of  wavy  connective  tissue  was  present,  it  included  the  interlobular  septa. 
There  was  an  increase  of  connective  tissue  in  all  lobular  septa  of  the  section  and 
a distinct  increase  of  bileducts,  sometimes  so  strongly  pronounced  that  they  were 
bordering  the  whole  length  of  the  septa.  These  contained  an  increased  number  of 
round  cells  which  in  some  places  were  grouped  in  clusters.  There  was  some  pigment 
present  in  the  cells  bordering  the  central  veins,  but  no  increase  in  the  thickness  of 
their  walls.  Some  light  brown  pigment  was  also  in  the  liver  cells  along  the  septa  of 
the  lobules. 

Diagnosis. — Malleosis  nodularis  et  cirrhosis  annularis  (a  late  stage  of  an  encap- 
sulated glanders  nodule). 

6.  Liver  : A small  nodule  containing  the  remnants  of  a karyorrhectic  centre 
which  had  fallen  out,  the  latter  surrounded  by  a pale  stained  zone  of  epithelioid  cells 
and  in  parts  mingled  with  round  cells.  There  were  some  giant  cells  present  and  a 
fibrillar  capsule.  The  rest  of  the  liver  showed  cirrhosis  as  described  before. 

Diagnosis.  — Malleosis  nodularis  et  cirrhosis  annularis  (an  advanced  transition 
stage  of  a glanders  nodule). 

7.  Liver  : In  the  third  section  a fairly  large  nodule  was  found,  the,  centre  of 
which  had  fallen  out.  There  were  remnants  to  show  that  it  had  been  karyorrhectic 
and  the  walls  contained  epithelioid  cells  and  round  cells  and  a fibrillar  capsule 
surrounding  the  whole,  joining  up  in  parts  to  the  septa. 

Diagnosis. — Malleosis  nodularis  (advanced  stage  of  encapsulated  glanders  nodule). 

8.  Liver  : A fourth  section  showed  a very  small  nodule.  The  centre  was  irregu- 
larly outlined,  karyorrhectic  and  cracked,  surrounded  by  a pale  zone  of  epithelioid 
cells.  Further  out,  this  zone  contained  round  cells  and  some  giant  cells  and  in  the 
periphery  were  fine  fibrillar  connective  tissue  strands,  concentrically  arranged  to  form 
a capsule. 

Diagnosis. — Malleosis  nodularis  (advanced  stage  of  encapsulated  glanders  nodule). 

9.  Liver  : A fifth  section  showed  two  small  nodules  close  together.  The  one 
was  of  distinctly  epithelioid  type  and  in  the  centre  possessed  a giant  cell  near  to  a 
small  focus  of  detritus.  In  the  periphery  were  round  cells  and  epithelioid  cells, 
and  amongst  these  latter  quite  a number  of  giant  cells.  Outside  was  an  indication 
of  fibrillar  bundles  arranged  concentrically.  The  adjacent  nodule  was  slightly 
larger  and  contained  a karyorrhectic  centre,  which  was  cracked  and  had  fallen  out  in 
parts  and  outside  of  this  was  a zone  of  necrobiotic  epithelioid  cells,  surrounded  by 
intact  ones,  which  at  one  place  were  rather  crowded.  Further  outside  was  a zone 
of  round  cells  and  in  the  periphery  were  bundles  of  fibrils  concentrically  arranged. 


Diagnosis. — -Malleosis  nodularis  (advanced  transition  stage  of  glanders  nodule). 

10.  Lymph  node  : There  was  a necrotic  focus,  the  centre  of  which  showed 
nuclear,  dustlike  detritus.  Several  smaller  foci  contained  but  little  or  no  nuclear 
detritus.  Some  giant  cells  werei  seen,  an  epithelioid  cell  zone  could  be  made  out 
in  parts  as  well  as  a connective  tissue  capsule. 

Diagnosis. — Lymphadenitis  malleosa  (encapsulated  glanders  nodule). 

Eyicrisis. — This  horse  had  been  destroyed  by  the  O.C.,  S.A.V.C., 
Durban,  after  a positive  reaction  to  an  intrapalpebral  mallein  test. 
Lungs,  liver  and  lymphatic  glands  containing  foci  were  submitted 
for  microscopical  examination.  The  glanders  lesions  collected  in  the 
lungs  were  all  of  the  same  type:  encapsulated  nodules,  several  of 
which  contained  giant  cells.  There  was  also  a peribronchial  collec- 
tion of  eosinophiies  present,  which  must  have  been  connected  with 
the  presence  of  a parasite.  The  liver  foci  were  all  epithelioid  cell 
nodules  containing  round  cells,  and  giant  cells,  including  a pith  of 
nuclear  detritus  and  so  corresponding  to  a glanders  nodule  in  every 
respect.  The  lymph  nodes  also  contained  a glanders  nodule,  the 
karyorrhectic  centre,  the  presence  of  epithelioid  and  giant  cells  being 
typical  of  such.  The  case  represented  a chronic  infection  of 
glanders. 

I V.  Ho  rse  94131,  an  aged  brown  gelding,  was  submitted  to  the 
complement  fixation  test  on  the  11th  August,  1915,  which  resulted 
in  an  almost  complete  fixation.  It  was  killed  as  suspicious  for 
glanders  on  the  17th  August,  1915. 

Post-mortem. — On  section  of  lungs  nodules  were  fairly  frequent.  They  were 
bright,  surrounded  by  a hyperaemic  zone. 

Microscopical  Examination. — A nodule  consisting  of  a somewhat  pinkish  pith 
in  which  an  areolation  could  be  recognised.  The  alveoli  of  the  centre 
contained  nuclear  fragments,  there  were  none  in  the  periphery  of  the  pith ; an 
areolation  was  here  visible  in  parts.  • This  necrotic  pith  was  surrounded  by  a 
>orona  of  fibroblasts  that  could  best  be  described  as  epithelioid  cells,  some  con 
ta.ined  vacuoles  and  were  in  the  process  of  fatty  degeneration.  Then  followed  a zone, 
which  also  contained  epithelioid  cells  and  round  cells  and  outsrde  of  it,  wavy  coll- 
ective tissue,  which  further  out  went  over  into  the  thickened  interalveolar  septa. 

Diagnosis. — Malleosis  nodularis  (advanced  stage  of  encapsulated  glanders  nodule). 

Eyicrisis. — The  horse  had  been  killed  on  accotmt  of  a positive 
complement  fixation  test.  Nodules  found  were  described  as  br  ight, 
surrounded  by  a hyperaemic  zone.  One  of  them,  that  was  considered 
typical  of  glanders  was  selected  for  microscopical  examination.  It 
was  a nodule  in  an  adyanced  stage  of  encapsulation,  containing  a 
necrotic  centre,  that  still  showed  the  alveolar  design  in  some  parts. 
It  thus  would  appear  that  this  alveolar  design  vanished  at  a later 
period  in  the  organisation  of  the  nodule.  The  necrotic  centre  was 
surrounded  by  epithelioid  cells,  many  were  showing  vacuoles, 
indicating  a regressive  process  due  to  fatty  degeneration.  It  was 
thus  evident  that  the  newly  formed  epithelioid  cells  were  also  in- 
volved in  the  process  of  disintegration. 

V.  Horse  F.1415,  Defence  Force,  a seven  year  old  gelding  was 
killed  on  the  27th  June,  1916.  Positive  mallein  reactor. 

Post-mortem. — The  pleura  showed  a few  scattered  fibrous  filaments.  On  section 
the  lung  was  slightly  oedematous.  A few  nodules  were  under  the  pleura ; a hard 
greyish  cyst  was  found  with  green  amorphus  contents. 

Microscopical  Examination. — A zone  of  fibroblasts,  round  cells  and  polyblasts  con- 
entrically  arranged  was  surrounding  a pith,  which  was  broken.  In  the  peripheral 
portion  of  the  nodule  were  found  concentrically  arranged  small  slit-like  or  oval 
lumens  of  the  alveoli  lined  with  cubical  cells.  Sometimes  these  were  cut  tangen- 
tially and  a cluster  of  epithelial  cells  was  then  seen  within.  In  the  meshes 
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formed  by  the  peripheral  fibroblasts  were  also  found  round  cells  and  pigment.  There 
were  a few  eosinophiles  present.  Adjacent  to  the  periphery  of  the  nodule  was  a 
bronchus. 

Diagnosis. — Mallecsis  nodularis  (advanced  transition  stage  of  glanders  nodule). 

Epicrisis. — This  horse  had  been  condemned  as  a glanders  case 
by  the  Yeterinary  Officer  of  the  S.A.Y.C.  Post-mortem  revealed  a 
few  nodules.  One  of  these  was  microscopically  examined.  It  repre- 
sented a typical  glanders  nodule  in  a fairly  advanced  stage.  A few 
eosinophiles  that  were  present  were  of  coincidental  occurrence  and 
probably  due  to  a parasitic  infection. 

YI.  Horse  9430,  an  aged  bay  gelding,  was  submitted  on  the  9th 
August,  1915,  to  the  mallein  test  with  negative  result.  The  com- 
plement test  on  the  11th  August,  1915,  was  also  negative.  The  horse 
was  then  used  for  a horse-sickness  experiment.  The  temperature 
which  was  normal  at  the  time  of  malleining  became  abnormal  during 
the  incubation  period  of  horse-sickness.  The  curve  by  its  remittent 
character  suggested  the  presence  of  a glanders  infection.  The  horse 
died  of  horse-sickness  and  pneumonia  on  the  2Ttli  August,  1915. 

Post-mortem.- — Purulent  foci  in  both  lungs  were  frequent,  they  were  encapsulated 
and  the  contents  could  be  lifted  out.  A guinea  pig  was  injected  intraperitoneally 
with  l.c.c  emulsion  of  pus  from  one  of  the  foci.  It  subsequently  died  of  glanders. 

Microscopical  Examination. — A piece  of  atelectatic  lung  tissue  in  which  the 
alveoli  were  filled  with  fibrin  and  epithelial  cells,  or  both.  In  one  portion  the 
interalveolar  septa  were  thickened  by  fibroblastic  tissue  and  round  cell  infiltration. 
The  bronchi  of  this  portion  were  surrounded  by  round  cells  and  pus  cells;  the  lumens 
contained  plugs  of  desquamated  cells  and  pus  cells.  Also  round  the  arteries  was 
a round  cell  infiltration.  At  one  place  was  a focus  of  karyorrhectic  nuclei  near 
a bronchus,  which  showed  the  alveolar  arrangement,  it  was  surrounded  by  alveoli 
filled  with  fibrin.  The  bronchus  also  contained  karyorrhectic  material. 

Diagnosis. — Bronchopneumonia  suppurativa  malleosa  et  fibroblastica. 

Epicrisis.  This  horse,  after  tire  negative  mallein  reaction  went 
into  a horse-sickness  experiment,  anti  as  a result  of  the  injection 
developed  a fever  reaction.  It  died  on  the  thirteenth  day  after  injec- 
tion. Daily  inspection  of  the  horse  did  not  show  any  pathognomonic 
symptoms  of  glanders.  On  the  last  two  days  before  death  the  pulse 
registered  44  and  40  per  minute  and  the  respirations  were  normal 
and  12  per  minute  respectively.  On  post-mortem  examination  a de- 
finite diagnosis  of  glanders  could  not  be  made.  There  were  purulent 
foci  in  both  lungs.  Glanders  was  suggested  and  the  injection  of 

guinea  pigs  confirmed  the  suspicion  in  due  .course.  Microscopically 
the  diagnosis  of  glanders  was  based  on  the  presence  of  a focus  near 
a bronchus  consisting  of  alveoli  filled  with  fibrin  and  karyorrhectic 
nuclear  detritus,  as  being  typical  for  a fibrinous  pneumonia  of  glan- 
ders origin.  The  gross  lesions  were  those  of  a suppurative  broncho 
pneumonia. 

YII.  Horse  8583,  an  aged  brown  gelding,  was  submitted  on  the 
22nd  March,  1914,  to  the  mallein  test.  The  result  being  positive, 
the  horse  was  isolated.  On  the  10th  April,  1914,  it  was  malleined 
for  the  second  time  showing  a temperature  reaction  and  a swelling 
4x2  inches.  On  the  4th  June,  1914,  it  was  malleined  for  the  third 
time,  showing  as  a result  a reaction  and  a swelling  2 x 2^  inches. 
On  the  29th  June,  1914,  it  was  malleined  for  the  fourth  time,  still 
showing  a reaction.  On  the  21st  June,  1914,  the  complement  fixa- 
tion test  gave  positive  results.  The  horse  was  finally  killed  on  the 
14th  August,  1914.  On  post-mortem  a small  nodule  was  removed. 
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Microscopical  Examination. — Lung  : In  the  centre  was  a pinkish  substance 

(fibrin)  irregularly  outlined  and  cracked,  with  chroniatotectic  nuclei  scattered  about. 
It  was  surrounded  by  an  imperfectly  formed  zone  of  alveoli,  containing  fibrin  and 
to  judge  by  the  absence  of  nuclei  and  the  presence  of  pycnotic  fragments,  necrosis 
was  taking  place  in  them.  Petween  these  alveoli,  but  more  distinctly  in  the  peu- 
phery,  was  an  increase  of  fibroblastic  tissue.  The  alveoli  contained  both  fibrin 
and  desquamated  epithelial  cells.  1 he  fibroblasts  had  arranged  themselves  con- 
centrically and  contained  scattered  round  cells  of  polyblastic  type. 

Diagnosis. — Malleosis  nodularis  (capsule  in  process  of  formation,  transition  stage). 

Epicnsis. — This  was  a glanders  nodule  apparently  undergoing 
transition  from  the  acute  to  the  sub-acute  stage,  the  fibroblasts  in 
the. periphery  were  arranging  themselves  to  form  the  capsule, 

VIII.  Horse  11315,  an  aged  grey  gelding,  malleined  with  nega- 
tive results  on  the  8th  May,  1916.  Eight  days  after  admission  it 
developed  a fever  reaction  of  a remittent,  but  somewhat  irregular- 
character  and  a marked  loss  of  condition  took  place.  Glanders  was 
now  suspected  inasmuch  as  the  horse  had  been  in  close  contact  with 
one  that  died  of  acute  glanders.  The  intrapalpebral  test  on  the 
13th  and  19th  May  gave  positive  reactions.  The  horse  died  on  the 
29th  June,  1916,  of  horse-sickness  whilst  under  experiment. 

Post-mortem. — The  lungs  were  only  partly  retracted,  yellowish  patches  of  gela- 
tinous infiltration  and  fibrous  filaments  were  present  on  the  pleura  (horse-sickness). 
On  palpation  numerous  nodules  could  be  felt,  of  varying  sizes  (pin’s  head,  shot- 
grain,  split  pea)  and  spherical  or  sublens  shaped  with  fairly  regular  outlines.  The 
peripheral  portions  of  these  nodules  varied  in  thickness  and  in  some  cases  occupied 
about  one-half  of  the  whole  diameter;  they  were  greyish  in  colour  and  translucent. 
The  central  portions  were  yellowish  in  colour  and  rather  soft.  There  were  also 
a few  nodules  with  yellowish  centre  and  haemorrhagic  periphery,  the  size  of  a large 
shotgrain. 

Liver. — Numerous  yellowish  nodules,  not  fully  calcified,  size  of  shotgrains  were 
found  in  the  parenchyma. 

Spleen. — On  the  parietal  surface  near  the  base  a yellowish  nodule  under  the 
capsule  was  present  with  a creamy  white  centre,  and  slight  connective  tissue  capsule. 

1 .Lung. — A focus  4 mm.  in  diameter,  irregular  circumference,  on  section  greyish 
white,  slightly  granular,  with  a homogeneous  smooth  reddish  margin. 

Microscopical  Examination. — The  nodule  was  situated  in  the  periphery  of  a 
large  bronchus  on  one  side  and  a septum  on  the  other  side.  It  consisted  of  a 
brownish  pink  necrotic  centre  containing  much  nuclear  detritus.  There  was  no  alveolar- 
design  discernible  in  this  detritus ; it  was  cracked  and  portions  had  fallen  out. 
The  periphery  of  the  necrotic  centre  contained  more  or  less  nuclear  detritus  and 
formed  a brownish  pink  zone  . It  abutted  on  to  a zone  which  consisted  mainly 
of  epithelioid  cells.  In  some  places  patches  of  these  cells  underwent  necrobiosis. 
In  this  zone  were  also  found  two  giant  cells.  Outside  was  a zone  mingled  with 
lymphocytes.  These  were  also  scattered  about  in  some  places  in  the  epithelioid 
cell  zone.  The  lymphatic  cells  were  more  or  less  loosely  packed.  There  was  a 
distinct  fibrous  capsule  in  the  periphery.  The  bundles  were  concentrically  arranged 
and  included  clefts  similarly  arranged.  These  latter  were  compressed  alveoli,  in 
which  the  cells  of  the  epithelial  lining  had  become  cubical.  Some  of  these  epithelial 
cells  underwent  necrobiosis,  the  plasma  took  a greyish  granular  appearance  and 
the  nuclei  were  fading.  The  fibrillar  bundles  of  the  capsule  ran  also  into  the 
septa  of  the  adjacent  alveoli,  the  lumens  of  which  were  filled  with  a pinkish 
homogeneous  substance  (serum)  ; the  capillaries  were  filled  with  red  corpuscles,  stand- 
ing out  well. 

Diagnosis. — Malleosis  nodularis  (advanced  stage  of  encapsulated  glanders  nodule). 

2.  A focus  8 mm.  in  diameter,  a yellowish  semi-liquid  centre,  raised  above  the 
surface,  surrounded  by  a reddish  irregular  zone,  the  whole  enclosed  by  a shiny  white 
capsular  wall,  about  1 mm.  thick. 

Microscopical  Examination. — This  nodule  abutted  on  one  side  on  to  a septum 
which  merged  into  its  capsule ; the  latter  contained  the  longitudinal  section  of  a 
bronchus  and  at  some  distance  away  a vein  was  situated.  The  central  pith  had' 
fallen  out,  only  portions  of  a pinkish  brown  substance  were  left  with  karyorrhectic 
nuclei  moderately  rich  in  chromatin.  This  centre  was  surrounded  bv  a fairly  broad 
zone  of  epithelioid  cells,  many  of  which  were  in  the  process  of  disintegration,  par- 
ticularly those  adjacent  to  the  central  pith  : their  cytoplasm  was  greyish  and  granular. 
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In  its  peripheral  portion  were  round  cells  of  lymphocytic  and  polyblastic  type. 
There  was  a fibrillar  capsule  present,  a portion  of  which  originated  in  the  zone 
of  epithelioid  cells,  which  were  here  of  fibroblastic  type,  radiating  into  the  fibrillar 
concentrically  arranged  capsule.  Within  the  capsule  in  two  places  were  accumula- 
tions of  epithelioid  cells,  including  giant  cells,  which  formed  little  nests  by  them- 
selves. In  one  of  them  the  centrally  situated  cells  showed  the  greyish  tinge  pre- 
ceding the  necrobiotic  disintegration.  The  round  cells  in  the  peripheral  portions 
of  these  nests  were  thinly  distributed.  The  capsule  was  fairly  thick,  but  with 
somewhat  loosely  arranged  fibrillar  bundles.  It  included  a number  of  alveoli,  the 
linings  of  which  consisted  of  cubical  cells.  In  soma  of  the  alveoli  the  cells  were 

desquamated  and  underwent  necrobiosis  initiated  by  a grey  discolouration  of  the 
protoplasm.  The  adjacent  alveoli  showed  serum  and  in  many  of  them  were  dis- 
quamated  cells.  The  capillaries  were  injected. 

Diagnosis. — Malleosis  nodularis  (advanced  encapsulated  glanders  nodule). 

3.  A greyish  yellow  focus,  6.m.m.  with  a whitish  granular  centre,  3.m.m.,  sur- 
rounded by  a slightly  depressed  groove.  The  whole  enclosed  by  a capsule  1.5.m.m. 
thick. 

Microscopical  Examination. — This  nodule  at  one  side  abutted  on  to  a small 
bronchus  and.  a septum  in  which  there  was  a cross  section  of  a vein.  The  centre 
of  the  nodule  was  broken  and  had  fallen  out,  only  pieces  were  left.  No  alveolar 
arrangement,  could  be  made  out  in  these,  they  consisted  of  nuclear  detritus.  In 
the  periphery  were  epithelioid  cells;  at  one  pole  was  a considerable  accumulation  of 
them.  Within  this  accumulation  were  tracts  of  fibroblastic  bundles.  There  were 
one  or  two  spaces  devoid  of  cells  but  filled  with  homogeneous  substance,  including 
some  karyorrhectic  nuclei.  In  the  periphery  of  the  epithelioid  cell  zone  were  round 

cells,  thinly  distributed.  The  whole  was  surrounded  by  a fairly  thick  capsule  of 

loosely  arranged  fibrillar  bundles,  including  alveoli  of  different  shapes,  and  lined 
by  epithelium  which  had  assumed  the  cubical  form.  Further  out,  the  capsular 
bundles  entered  letween  the  alveolar  septa.  The  lining  of  the  alveoli  was  des- 
quamated. Th:re  was  a zone  of  alveoli  filled  with  fibrin.  The  capillaries  were 
distended  with  red  corpuscles. 

Diagnosis. — Malleosis  nodularis  (advanced  stage  of  glanders  nodule). 

4.  A focus  6x4  mm.  greyish  in  colour  with  a centre  consisting  of  a yellowish 
speck  about  2 mm.  slightly  raised.  The  capsule  was  about  1.4  mm.  thick,  trans- 
parent, greyish  and  smooth. 

Microscopical  Examination. — This  was  a nodule  in  which  the  centre  consisted 
of  epithelioid  and  round  cells,  in  some  parts  separated  and  in  others  mingled.  There 
were  also  some  tracts  of  fibroblasts  present  traversing  it.  Some  of  the  clusters 
of  epithelioid  cells  showed  the  greyish  dicolouration  of  the  plasma,  the  beginning  of 
necrobiosis.  There  was  a fairly  thick  capsule  consisting  mainly  of  fibrillar  bundles. 
It  included  in  its  peripheral  portion  alveoli  lined  with  cubical  epithelium,  in 
some  of  them  this  lining  was  desquamated.  The  more  peripheral  alveoli  also  con- 
tained serum.  The  capsule  went  over  into  the  septa  of  the  alveoli.  Fairly  large 
blood  vessels  were  present  in  the  capsule.  The  latter,  at  one  place,  contained  a small 
focus  of  epithelioid  cells  and  one  giant  cell.  The  nodule  abutted  on  to  a bronchus 
and  an  artery. 

Diagnosis. — Malleosis  nodularis  (encapsulated  glanders  nodule  tangentially  cut). 

5.  A small  globular  nodule,  about  4 mm.  On  section  raised,  greyish,  smooth 
with  a central  speck  faintly  visible  through  a capsule. 

Microscopical  Examination. — This  nodule  was  adjacent  to  the  outer  wall  of  a 
large  bronchus  and  was  oval  in  shape.  Its  centre  was  broken.  Some  broken 
pieces  were  still  present,  they  were  pinkish-brown  in  colour  and  no  alveolar  design 
could  be  seen  within.  There  was  some  nuclear  detritus,  but  not  to  a great  extent. 
Adjacent  to  the  necrotic  centre  was  a fairly  broad  zone  of  epithelioid  cells,  the 
innermost  were  in  process  of  dissolution  or  disintegration  showing  greyish  granular 
cytoplasm.  Further  out  they  were  intact  and  here  giant  cells  were  also  found. 
This  zone  was  bounded  by  round  cells  (lymphocytes)  on  its  inner  side,  mingled 
with  the  epithelioid  cells  and  on  the  outer  side  they  extended  between  the  bundles 
of  the  capsule.  This  consisted  of  somewhat  loosely  arranged  bundles  of  fibres 
and  included  in  the  outer  parts  clefts,  lined  with  cubical  epithelium.  In  some 
of  these  clefts  the  lumens  contained  desquamated  epithelial  cells  and  some  of  these 
underwent  necrobiosis.  Further  out  the  bundles  went  over  into  the  interalveolar 
septa.  Here  some  of  the  lumens  contained  serum  and  the  capillaries  were  injected. 

Diagnosis. — Malleosis  nodularis  (advanced  encapsulated  glanders  nodule). 

6.  A focus  about  7-8  mm.  An  outer  grey  zone,  smooth  and  a yellowish  centre, 
3 mm.  irregularly  shaped,  slightly  raised.  On  one  side  the  alveolar  tissue  was 
smooth  and  reddened. 

Microscopical  Examination. — This  nodule  was  placed  near  a large  vein,  close  to  a 
bronchus.  It  contained  pink-brown  nuclear  detritus,  more  of  which  was  in  the 


central  than  in  the  peripheral  portion.  It  was  not  abundant  and  did  not  stain 
very  deeply.  Some  of  the  particles  were  fairly  coarse  and  some  could  be  recognised 

as  faint  nuclei  of  epithelioid  cells.  The  centre  was  surrounded  by  epithelioid  cells. 

Quite  a number  of  these  cells  contained  two  and  more  nuclei  and  some  were  giant 
cells.  The  cells  next  to  the  centre  showed  greyish  discolouration.  There  were 
also  some  cells,  the  cytoplasm  of  which  took  on  a brownish-pink  stain  similar  to 
that  of  the  central  necrotic  substance.  In  the  outer  parts  the  epithelioid  cells 
were  mingled  with  round  cells  of  lymphocytic  type;  they  were  also  found  between 

the  innermost  fibrillar  bundles  of  the  capsule.  Thvs  was  fairly  thick  and  consisted 

of  a somewhat  loosely  arranged  connective  tissue,  which  enclosed  alveoli,  whose 
epithelial  lining  was  cubical  and  in  parts  desquamated,  undergoing  disintegration. 
The  alveoli  adjacent  to  the  capsule  contained  serum.  At  one  side  the  capillaries 
were  injected  and  stood  out  prominently. 

Diagnosis. — Malleosis  nodularis  (advanced  stage  of  glanders  nodule). 

7.  A small  nodule  transparent,  2 mm.  with  a white  speck  distinctly  visible. 

Microscopical  Examination. — A small  nodule  adjacent  to  a small  bronchus  on 

one  side  and  a septum  on  the  other.  It  consisted  of  a central  portion  of  homogeneous 
brownish-pink  substance  with  nuclear  detritus,  that  showed  three  parallel  fissures. 
The  alveolar  design  was  absent.  Adjacent  were  epithelioid  cells  with  a fairly  largo 
cytoplasm  staining  similarly  to  the  necrotic  central  homogeneous  substance,  the  nuclei 
being  faintly  visible,  some  showed  distinct  karyorrhexis.  There  was  a fairly  broad 
and  well-marked  zone  of  round  cells,  mingled  on  the  inner  side  with  epithelioid 
cells,  on  the  outer  side  they  penetrated  between  the  bundles  of  the  capsule.  The 
bundles  were  fairly  loosely  arranged  and  enclosed  in  the  outer  portion  were  alveoli 
in  which  the  epithelial  cells  had  become  cubical.  The  outer  portion  of  the  capsule 
went  over  into  the  septa.  Here  the  alveoli  contained  serum  and  the  capillaries 
were  injected. 

Diagnosis. — Malleosis  nodularis  (advanced  transition  stage  of  glanders  nodule). 

8.  A nodule  2 mm.  yellowish  centre,  granular,  with  a thin  greyish-white  trans- 
parent capsule. 

Microscopical  Examination. — This  was  a nodule  in  which  some  sort  of  an  areolar 
meshwork  could  be  made  out,  the  meshes  consisting  of  fibroblastic  bundles.  They 
included  epithelioid  cells  in  clusters  and  these  were  surrounded  by  loosely  grouped 
round  cells  of  lymphocytic  type.  In  the  periphery  they  were  also  mingled  with 
the  epithelioid  cells.  Giant  cells  were  present  amongst  the  cells  of  the  clusters 
and  also  in  their  periphery.  The  whole  area  was  surrounded  by  a capsule  of  fairly 
loose  connective  tissue  bundles.  The  alveoli  were  filled  with  desquamated  cells. 
The  bundles  ran  for  a considerable  distance  into  the  septa  of  the  adjacent  alveoli, 
which  in  some  parts  were  filled  with  a homogeneous  exudate  (serum)  and  desquamated 
cells.  Here  the  capillaries  were  distinct.  The  focus  was  near  a vein,  cut  longi- 
tudinally. 

Diagnosis. — Malleosis  nodularis  (advanced  stage  of  a glanders  nodule  cut  tangen- 
tially). 

9.  A round  yellowish  focus  5 mm.  not  well  defined  in  the  periphery  with  a 
smooth  surface,  a small  whitish  speck  in  the  centre  and  a hyperaemic  outer  zone. 

Microscopical  Examination. — This  nodule  was  situated  between  the  pleura  and  a 
bronchus,  which  was  cut  longitudinally.  It  contained  a fairly  large  necrotic  centre, 
consisting  of  pinkish-brown  substance  with  nuclear  detritus  fairly  uniformly  dis- 
tributed. The  periphery  of  the  central  necrotic  substance  was  almost  free  from 
detritus.  It  was  wider  in  some  places  than  in  others.  In  this  zone,  as  well  as  in 
parts  of  the  central  portion,  some  sort  of  areolar  meshwork  was  visible.  The  septa 
of  the  meshes  of  the  lighter  zone  were  marked  by  dark  coloured  lines  caused  by 
nuclear  detritus.  In  other  places  the  dark  lines  were  accompanied  by  lighter 
coloured  ones  (retracted  substance).  This  necrotic  centre  was  bordered  by  a 
narrow  zone  of  epithelioid  cells  and  included  some  rather  small  giant  cells.  The 
outer  periphery  contained  round  cells  (lymphocytic  type).  At  one  place  the  epitheli- 
oid cell  zone  was  fairly  wide  and  enclosed  a portion  in  which  these  cells  underwent 
necrobiosis  and  karyorrhexis.  The  round  cells  were  also  found  between  the 
fibrillar  bundles  of  the  capsule.  The  alveoli  included  in  the  capsule  were  com- 
pressed to  small  clefts  with  a cubical  epithelium,  which  lined  the  narrow  lumens. 
Many  of  the  epithelial  cells  showed  necrobiosis.  In  the  capsule  were  also  numbers 
of  vessels  of  different  calibre  concentrically  arranged.  The  periphery  of  the  capsule 
went  over  into  the  septa  of  the  adjacent  alveoli,  many  of  which  contained  serum 
and  desquamated  cells.  The  capillaries  were  filled  with  red  corpuscles  standing  out 
very  distinctly. 

Diagnosis. — Malleosis  nodularis  (advanced  stage  of  encapsulated  glanders  nodule). 

10.  A spherical  nodule,  3 mm.  smooth,  whitish-yellow  and  a whitish-trans- 
parent  thin  capsule. 


Microscopical  Examination. — A small  nodule  at  one  side  of  a small  bronchus,, 
which  contained  some  proliferated  cells,  including  a plug  of  necrotic  cells.  The 
centre  consisted  of  a necrotic  pinkish-brown  substance  with  nuclear  detritus,  com- 
posed in  some  parts  of  coarse  shreds.  The  centre  was  cracked  and  no  alveolar 
design  was  present.  It  was  surrounded  by  a paler  necrotic  zone  without  detritus, 
which  abutted  on  to  a zone  of  epithelioid  cells  containing  some  giant  cells.  Round 
cells  formed  the  next  zone  mingled  on  the  inner  side  with  epithelioid  cells  and 
penetrating  on  the  outer  side  between  the  bundles  of  the  capsule.  The  latter  was 
fairly  thick  and  included  some  alveoli  with  a lining  consisting  of  cubical  cells,  the 
clefts  being  filled  by  them.  The  adjacent  alveoli  contained  serum.  Here  the 

capillaries  were  much  distended. 

Diagnosis. — Malleosis  nodularis  (advanced  stage  of  encapsulated  glanders  nodule). 

11.  A roundish  focus  4 mm.,  greyish-white,  not  sharply  defined  in  the  periphery, 
somewhat  yellowish  in  the  centre  which  was  not  well  marked  off. 

Microscopical  Examination. — This  nodule  was  situated  near  a large  bronchus,  the 
outer  periphery  of  the  capsule  abutting  on  to  it.  It  had  a somewhat  wedge-shaped, 
necrotic  centre  of  pinkish-brown  homogeneous  aspect  with  fine  nuclear  detritus 
scattered  about.  It  was  cracked,  the  cracks  running  parallel.  No  definite  alveolar 

design  could  be  made  out  within,  there  was,  however,  some  sort  of  a patchy 
appearance,  due  to  unequal  distribution  of  nuclear  detritus,  which  was  collected  in 
strips  and  bands,  faintly  indicated.  The  centre  was  surrounded  by  a fairly  wide 
zone  of  epithelioid  cells,  the  innermost  of  which  underwent  necrobiosis,  the  outer 
ones  were  mingled  with  round  cells  of  lymphocytic  type,  which  penetrated  also 
between  the  bundles  of  the  capsule.  This  capsule  included  alveoli  with  a cubical 
form  of  epithelial  lining.  These  alveoli  were  of  different  shapes  and  sizes  and  some 
were  filled  with  desquamated  cells.  A second  section  had  apparently  been  cut 
tangentially.  The  centre  consisted  of  epithelioid  cells  and  was  not  necrotic. 

Diagnosis. — Malleosis  nodularis  (encapsulated  glanders  nodule). 

12.  A spherical  nodule  3 mm.  centre  of  yellowish  colour,  surrounded  by  a trans- 
parent greyish,  fairly  thick  capsule. 

Microscopical  Examination. — This  nodule  was  situated  near  a bronchus,  which 
contained  serum  and  desquamated  cells,  (horse-sickness).  It  contained  a somewhat 
roundish  centre  of  deeply-stained  nuclear  detritus  embedded  in  a pinkish-brown 
homogeneous  ground  substance.  In  the  periphery  of  the  centre  none  or  but  little 
nuclear  detritus  was  present.  The  centre  was  cracked  and  pieces  had  fallen  out. 
No  definite  alveolar  design  was  visible,  although  a somewhat  patchy  appearance 
was  present.  The  necrotic  cent/re  was  surrounded  by  a zone  of  epithelioid  cells, 
including  some  giant  cells.  Some  of  the  former  underwent  necrobiosis.  In  the 
round  cell  zone  epithelioid  cells  were  mingled  with  round  cells,  the  latter  penetrated 
between  the  bundles  of  the  capsule;  these  bundles  were  of  fibroblastic  type.  Further 
out  they  took  on  fibrillar  characters.  These  ran  out  between  the  septa  of  the 
adjacent  alveoli,  whose  epithelial  cells  had  become  cubical,  in  several  instances 
forming  narrow  or  irregular  shaped  clefts.  The  alveoli  adjacent  to  the  periphery 
of  the  capsule  contained  serum.  The  capillaries  were  filled  with  blood. 

Diagnosis. — Malleosis  nodularis  (encapsulated  glanders  nodule). 

13.  A spherical  nodule  3 mm.  with,  a granular  centre  of  yellowish  colour,  and 
a transparent  capsule,  of  irregular  outlines  and  0.5  mm.  thick. 

Microscopical  Examination. — The  focus  was  situated  at  some,  distance  from  a 
larger  bronchus,  but  a smaller  one  was  in  the  periphery  of  the  capsule.  The 
latter  was  built  as  described  under  12  At  one  place  it  contained  an  irregularly 
outlined  haemorrhage. 

Diagnosis. — Malleosis  nodularis  (encapsulated  glanders  nodule). 

14.  A spherical  nodule  3 mm.  raised,  on  section  granular  surface,  yellowish 
centre. 

Microscopical  Examination . — A small  oval-shaped  nodule.  The  necrotic  centre 
was  cracked.  The  nuclear  detritus  was  not  abundant.  The  epithelioid  cell 
zone  was  fairly  wide,  its  innermost  cells  underwent  necrobiosis.  The  round  cell 
zone  was  interrupted  in  two  places.  The  other  characters  were  those  described 
before  under  12. 

Diagnosis. — Malleosis  nodularis  (encapsulated  glanders  nodule). 

15.  A greyish  focus  5 mm.  with  irregular  outlines,  the  centre  was  not  marked. 

Microscopical  Examination.— This  was  apparently  a section  through  the  capsule 

of  the  nodule.  It  contained  a small  bronchus.  The  centre  consisted  of  connective 
tissue  loosely  arranged  with  oedema  in  the  meshes  and  a small  artery  crossing  it. 
In  the  periphery  were  placed  compressed  alveoli  with  lining  of  cubical  epithelial 
cells,  some  of  which  were  desquamated. 

Diagnosis.  ^Malleosis  nodularis  (tangential  section  of  an  encapsulated  glanders 
nodule).  s 

16.  A small  nodule  2 mm.  white,  smooth,  no  pith. 


Microscopical  Examination. — A small  nodule  abutting  on  to  a large  vein.  Only 
a very  small  necrot'ic  focus  with  some  nuclear  detritus  and  placed  more  towards 
the  periphery,  was  present.  The  greater  portion  Consisted  of  epithelioid  cells 
and  some  giant  cells.  'The  rest  of  the  nodule  was  as  described  before  under  12. 

Diagnosis. — Malleosis  nodularis  (a  tangential  section  of  an  encapsulated  glanders 
nodule). 

17.  A focus,  4 mm.,  greyish,  granular,  of  irregular  outline,  surrounded  by 
a hyperaennc  zone. 

Microscopical  Examination. — This  nodule  was  placed  near  a branch  of  the  pul- 
monary artery.  It  had  a necrotic  centre  and  corresponded  in  all  other  details  with 
those  described  under  12. 

Diagnosis. — Malleosis  nodularis  (encapsulated  glanders  nodule). 

18.  A spherical,  slightly  raised,  greyish-white  nodule,  a central  pith  faintly 
visible. 

Microscopical  Examination. — A small  nodule.  A necrotic  centre  and  in  all 
other  details  as  described  before  under  12. 

Diagnosis. — Malleosis  nodularis  (encapsulated  glanders  nodule). 

19.  A spherical  nodule  2 mm.,  whitish-yellow  in  some  places  with  a transparent 
capsule. 

Microscopical  Examination. — The  lumen  of  a distended  bronchiole  was  present. 
The  walls  had  partly  lost  the  epithelial  lining,  in  other  parts  the  lining  was  desqua- 
mated. It  contained  a plug  of  bright  pink  substance  full  of  pycnotic  nuclei.  There 
was  no  cellular  infiltration  of  the  bronchial  walls. 

Diagnosis. — Bronchitis  catarrhalis  helminthica  (a  portion  of  a parasitic  focus 
leading  into  a bronchus). 

20.  A nodule  1.5-2  mm.  raised,  spherical,  yellowish,  in  a hyperaemic  outer  zone. 

Microscopical  Examination. — This  nodule  was  situated  near  a bronchus  from 

which  it  was  separated  only  by  the  wall  of  the  capsule.  The  lumen  of  the  bronchus 
showed  proliferated  epithelial  cellSj  undergoing  necrobiosis.  The  centre  consisted 
of  an  oblong  mass  of  bright  pinkish  substance  constricted  near  one  end,  full  of 
pycnotic  nuclei  equally  distributed.  In  the  constricted  portion  was  situated  what 
appeared  to  be  a tangential  section  of  a loop  of  a nematode.  The  periphery  of  the 
necrotic  centre  was  deeply  stained.  The  capsule  on  its  inner  border  consisted 

of  coarse  hyaline  bundles  that  contained  only  a few  drawn-out  nuclei  in  the  clefts 
between  the  bundles.  Outside  was  a zone  of  round  and  eosinophile  cells.  The 
eosinophile  cells  were  placed  between  the  bundles  of  the  periphery ; here  were 
also  a few  concentrically  arranged  alveoli.  Otherwise  the  capsule  was  fairly  sharply 
set  off  from  the  adjacent  alveoli. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

21.  A round  2 mm.  whitish,  spherical  raised  nodule  with  a transparent  capsule 
and  a yellowish  centre  faintly  visible.  Lodged  at  one  side  of  a bronchus. 

Microscopical  Examination. — A nodule  with  all  the  characters  of  a glanders  nodule 
as  described  before. 

Diagnosis.—  Malleosis  nodularis  (encapsulated  glanders  nodule). 

22.  A greyish  nodule  about  3 mm.  slightly  raised,  granular  with  a narrow  red 
zone,  circumscribing  it. 

Microscopical  Examination. — In  this  nodule  the  necrotic  centre  was  fairly  large, 
a faint  indication  of  alveoli  was  present  in  some  parts.  All  the  characters  of  a 
glanders  nodule  as  described  before,  were  present. 

Diagnosis.— Malleosis  nodularis  (encapsulated  glanders  nodule). 

23.  A white  speck,  1 mm.  in  a transparent  capsule. 

Microscopical  Examination. — A nodule  with  a central  necrosis.  An  apparently 
younger  stage,  as  the  capsule  consisted  mainly  of  fibroblasts  with  the  capillaries  dis- 
tended. The  alveoli  enclosed  showed  already  a cubical  form  of  epithelial  cell 
lining. 

Diagnosis. — Malleosis  nodularis  (a  glanders  nodule  in  the  process  of  encapsulation 
transition  stage). 

24.  A small,  spherical,  slightly  raised  nodule,  3 mm.  with  a yellowish  centre. 

Microscopical  Examination. — The  necrotic  centre  was  of  polygonal  shape.  Other- 
wise it  was  a typical  glanders  nodule. 

Diagnosis. — Malleosis  nodularis  (encapsulated  glanders  nodule). 

25.  A nodule  3 — 4 mm.  greyish-white,  granular,  surrounded  by  a red  zone,  with 
an  irregularly  outlined  centre. 

Microscopical  Examination.— This  nodule  was  placed  near  a bronchus,  the  lumen 
ot  which  was  filled  with  desquamated  cells  and  the  walls  \yere  infiltrated  with  round 
ceUs  It  consisted,  in  the  periphery,  of  alveoli  tightly  packed  with  fibrin.  The 
capillaries  were  standing  out  gorged  with  red  corpuscles  and  thus  were  well  marked 
INo  epithelial  lining  could  be  made  out  in  these  alveoli.  In  the  centre  was  an  area 
of  nuclear  detritus,  thickly  packed  and  deeply  stained.  It  was  cracked  and  broken. 


Diagnosis.- — Pneumonia  miliaris  fibrinosa  malleosa.  (A  fresh  glanders  nodule). 

26.  A smooth  reddish  patch  about  3 mm.  A centre  was  faintly  marked. 

Microscopical  Examination. — This  was  a nodule  near  a septum.  It  included  in 

its  epithelioid  cell  zone  a bronchiole,  filled  with  desquamated  and  round  cells.  The 
centre  was  necrotic  and  karyorrhectic.  In  some  parts  faint  outlines  of  alveoli  were 
visible.  There  was  a fairly  large  giant  cell  in  the  epithelioid  cell  zone. 

Diagnosis. — Malleosis  nodularis.  (Glanders  nodule  in  the  process  of  encapsula- 

tion, transition  stage). 

27.  A transparent  roundish,  whitish  nodule  without  any  definite  character. 

Microscopical  Examination. — This  was  a nodule  near  a bronchus,  to  the  wall  of 

which  it  was  adjacent.  It  consisted  of  a deeply  stained  blue  centre  (calcified)  and  a 
capsule  of  hyaline  fibrous  bundles,  with  a few  round  and  eosinopliile  cells  present. 
Further  outside  was  a capsule  of  thin  fibrillar  bundles,  somewhat  loosely  arranged. 

Diagnosis. — Helminthiasis  nodularis  chalicotica.  (Calcified  parasitic  nodule). 

28.  Spleen. — A nodule  under  the  capsule  9 m.m.  diameter,  white,  granular;  raised 
on  section. 

Microscopical  Examination. — A fairly  large  necrotic  centre  had  broken  and  partly 
fallen  out.  The  remainder  consisted  of  a necrotic  homogeneous  substance  rich  in 
karyorrhectic  nuclear  detritus.  It  was  surrounded  by  a thick  zone  of  epithelioid 
cells.  The  capsule  consisted  in  its  inner  portion  of  bundles  of  fibroblasts  and  in  the 
outer  one  of  fibrillar  connective  tissue  concentrically  arranged.  In  the  immediate 
neighbourhood  of  the  capsule  the  spleen  tissue  contained  much  blood.  In  the 
epithelioid  cell  zone  was  a focus  in  which  the  cells  underwent  necrobiosis,  indicated 
by  greyish  discolouration  of  the  plasma  and  the  beginning  of  karyorrhexis. 

Diagnosis. — Malleosis  nodularis.  (Advanced  stage  of  a glanders  nodule). 

Epicrisis. — This  horse  had  contracted  glanders  spontaneously, 
having  been  in  contact  with  an  acute  case.  About  forty  days  after 
the  first  rise  of  a temperature,  typical  for  glanders,  it  died  of  horse- 
sickness,  having  been  used  as  a control.  During  these  forty  days 
an  irregular  remittent  fever  was  registered,  which  very  rarely  ex- 
ceeded 103°F.  in  the  evening,  the  morning  remissions  being  frequent- 
ly below  100°F.  and  even  falling  to  99°F.  No  other  clinical  symp- 
toms were  noted,  except  some  loss'  of  condition.  In  the  lungs  of  this 
horse  two  distinct  types  of  nodules  were  found  : glanders  and  para- 
sitic. Of  the  glanders  nodule  various  stages  were  present;  the  first 
or  acute  stage  of  a fibrinous  pneumonia  was  only  shown  by  one  focus. 
This  focus  was  described  by  naked  eye  as  a greyish-white  nodule  of 
irregular  outline,  granular,  surrounded  by  a red  zone.  The  greatest 
number  of  nodules  were  in  the  encapsulated  stage  or  on  the  way  to 
it.  With  a certain  uniformity  an  identical  descriptive  picture  re- 
turned in  almost  every  focus  : a nodule  with  a whitish  or  yellowish 
pith  more  or  less  well  pronounced,  according  to  whether  the  section  had 
passed  through  the  centre  or  not,  and  a transparent  greyish  capsule 
of  various  thickness  not  well  defined  and  coalescent,  with  the  sur- 
rounding tissue.  Microscopically  a necrotic  pijnkish  brown  centre 
could  be  seen,  filled  with  nuclear  detritus  and  surrounded  by  a zone 
of  nuclear  substance,  but  free  from  detritus.  The  adiacent  zone 
consisted  of  epithelioid  cells  and  its  width  varied  in  the  different 
nodules.  In  several  places  the  inner  layers  of  these  cells  underwent 
necrobiosis  and  their  nuclei  were  seen  to  undergo  karyorrhexis.  It 
was  hounded  by  round  cells  of  lymphocytic  type,  that  were  mingled 
with  the  epithelioid  cells  and  entered  between  the  bundles  of  the 
encircling  capsule.  This  consisted  either  completely  of  fibrillar 
bundles  or  in  its  inner  periphery  of  fibroblasts.  The  outer  portions 
seemed  to  be  the  oldgr  ones.  The  bundles  entered  into  the  septa  of 
the  alveoli  which  they  thickened  and  reduced  the  lumens  of  the 
alvoeli  to  small  clefts  in  which  the  epithelial  cells  had  taken  a cubical 
form  sometimes  filling  the  lumens  completely,  undergoing  in  some 


necrobiosis,  or  were  desquamated  in  others.  Frequently  the  capillaries 
were  also  concentrically  arranged  and  fully  engorged.  The  oedema 
in  the  adjacent  alveoli  was  due  to  horse-sickness.  Some  of  the 
nodules,  in  which  the  centre  consisted  mainly  of  epithelioid  cells, 
were  interpreted  as  tangential  sections  through  an  encapsulated 
nodule.  Three  nodules  turned  out  to  be  of  parasitic  origin.  In  one 
a nematode  was  present.  This  was  a spherical  nodule  1-5-2. m.m.  in 
diameter  raised  on  section,  it  had  a yellowish  appearance  and  a 
hyperaemic  surrounding.  Apparently  on  cutting  the  nodule  it 
slipped  under  the  knife,  the  capsule  consisting  of  coarse  fibres  would 
explain  such  a resistance.  The  second  nodule  was  calcified,  the  pith 
being  surrounded  by  hyaline  fibrous  bundles.  To  the  eye  it  repre- 
sented a roundish  whitish  patch  without  any  definite  characters. 
The  third  nodule  turned  out  to  be  the  distended  lumen  of  a bronch- 
iole containing  a plug  of  pycnotic  nuclei  in  a bright  pinkish  sub- 
stance. This  substance  corresponded  with  that  due  to  the  necrobiosis 
of  eosinophile  cells.  The  process  was  thus  a bronchitis  of  parasitic 
origin.  The  nodule  in  the  spleen  consisted  mainly  of  epithelioid 
cells,  the  nuclei  of  which  supplied  the  central  detritus.  In  its  cap- 
sule it  did  not  differ  from  a nodule  found  in  the  lungs.  The  case 
may  be  described  as  one  of  chronic  glanders  of  the  lungs  with  sub- 
sequent eruptions. 

IX.  Mule  W.3659,  a brown  gelding  was  killed  by  the  Veterin- 
ary Officer  at  Kimberley  on  the  23rd  December,  1916,  after  a positive 
mallein  reaction. 

Microscopical  Examination. — 1.  (16  x.)  A fairly  thick  capsule  running  into  the 
surrounding  alveolar  tissue,  peripetally  to  it  a deeply-stained  dense  round  cell  zone  en- 
closing the  epithelioid  cell  zone  of  about  equal  width.  The  centre  consisted  of  a 
somewhat  reddish  substance  studded  with  nuclear  detritus.  (64  x.)  The  capsule 
consisted  of  connective  tissue  fairly  rich  in  nuclei.  The  meshes  enclosed  alveoli, 
which  contained  desquamated  cells.  The  lumen  of  some  of  the  alveoli  was  very 
small.  The  round  cell  zone  was  very  densely  packed,  the  nuclei  taking  a deep  stain. 
Occasionally  fibroblastic  tissue  was  between  the  round  cells.  The  narrow,  epithelioid 
cell  zone  was  faintly  stained.  The  centre  contained  reddish  brown  homogeneous 
substance  with  karyorrhectic  nuclear  debris. 

Diagnosis. — Malleosis  nodularis.  (Advanced  transition  stage  of  glanders  nodule). 

2.  A second  focus  of  the  same  section  was  smaller.  It'  consisted  in  the  centre  of 
intact  epithelioid  cells  and  in  the  periphery  of  a fairly  wide  zone  of  round  cells,  not 
closely  packed,  situated  on  the  border  line  of  the  epithelioid  and  fibroblastic  zone. 
The  capsule  was  more  fibroblastic  than  fibrillar  and  included  the  adjacent  alveoli, 
which  were  filled  with  desquamated  cells. 

Diagnosis. — Malleosis  nodularis.  (Nodule  in  the  process  of  encapsulation.  Ad- 
vanced transition  stage). 

3.  (16  x.)  There  was  a fairly  thick  connective  tissue  capsule,  thicker  on  one 
side  than  on  the  other.  There  was  a dark  zone  of  nuclear  substance,  surrounding  a 
lighter  coloured  one  with  a necrotic  pith  of  which  only  the  margins  were  present,  the 
centre  having  fallen  out.  Larger  magnification  showed  a fairly  thick  capsule  or 
connective  tissue,  including  alveoli,  which  were  compressed  and  showed  desquamated 
cells.  The  darker  zone  consisted  of  round  cells,  which  were  all  distinct  and  not  so 
much  crowded.  Inside  followed  the  epithelioid  cell  zone  with  one  giant  cell  and 
then  the  pinkish-brown  necrotic  substance  with  karyorrhectic  nuclear  debris,  some 
clusters  of  nuclear  detritus  were  in  the  centre.  There  was  however  comparatively 
little  nuclear  substance  present. 

Diagnosis. — Malleosis  nodularis.  (Advanced  stage  of  glanders  nodule). 

4.  A nodule  with  a fairly  thick  capsule,  the  pith  had  fallen  out.  The  capsule  in 

its  inner  portion  consisted  of  connective  tissue  rich  in  cells  with  much  fibrillar  sub- 
stance, enclosing  compressed  alveoli,  the  epithelial  lining  of  which  stood  out  dis- 
tinctly and  was  desquamated  in  some.  The  round  cell  zone  was  crowded  with 
pycnotic  cells.  Inside  was  a narrow  epithelioid  cell  zone.  Only  pieces  of  the 
necrotic  pith  were  left.  There  was  one  giant  cell  between  round  and  epithelioid 
cells.  • 
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Diagnosis. — Malleosis  nodularis.  (Encapsulated  glanders  nodule). 

5.  A focus  consisting  mainly  of  alveoli  filled  with  homogeneous  substance  and 
desquamated  cells,  “ dust  ” cells  being  very  conspicuous.  A bronchus  was  present 
at  one  end  of  the  focus.  In  some  of  the  alveoli  was  fibrin.  There  was  also  a 
bronchiole  filled  with  karyorrhectic  particles  of  fairly  large  size  and  surrounded  by 
alveoli,  containing  fibrin.  Within  the  area  were  a few  bronchioles,  whose  adventitia 
was  filled  with  round  cells,  and  a few  arteries,  also  containing  round  cells.  The 
wall  of  the  bronchus  was  thickened  at  one  end  by  a crowded  infiltration  of  round 
cells,  which  were  directly  underneath  the  mucosa  and  breaking  through  the 
muscularis. 

Diagnosis. — Bronchopneumonia  fibrinosa  malleosa. 

6 (a)  A focus  in  which  the  pith  had  fallen  out.  In  the  epithelioid  zone  were 
quite  a number  of  giant  cells,  eight  at  least  were  counted.  The  round  cell  zone  was 
distinct,  the  fibroblastic  zone  contained  much  fibrillar  substance  and  included 
alveoli,  the  epithelial  lining  of  which  was  quite  conspicuous.  Some  of  the  alveoli 
were  filled  with  desquamated  cells.  (6)  In  a second  nodule  of  the  same  section,  the 
innermost  portion  of  the  capsule  consisted  of  wavy  fibrillar  tissue,  the  outer  was 
loose,  enclosing  alveoli.  The  round  cell  zone  was  distinct  but  not  the  individual  cells. 
They  were  faded  and  in  some  places  could  only  be  recognised  as  a fading  coales- 
cent  substance.  There  were  vacuoles  present  in  some  parts  of  the  zone.  The 
epithelioid  cell  zone  also  contained  fading  nuclei  and  the  pith  some  nuclear  detritus  ; 
individual  cells  with  nuclei  could  still  be  made  out  in  parts. 

Diagnosis. — Malleosis  nodularis.  (Advanced  transition  stage  of  glanders 
nodule). 

7.  A number  of  irregular  patches,  consisting  mainly  of  alveoli,  were  filled  with 
desquamated  cells  and  serum  and  were  fairly  rich  in  round  and  polymorphonuclear 
cells  without  any  definite  arrangement.  The  bronchi  contained  mucus  and  desqua- 
mated cells  and  some  of  them  showed  the  adventitia  filled  with  round  cells.  Many 
“ dust  ” cells  were  present. 

Diagnosis.— Pneumonia  lobularis  and  bronchitis  catarrhalis  (malleosa.) 

8.  A nodule  with  a comparative  narrow  fibrous  capsule,  but  still  including 
alveoli,  a narrow  round  cell  and  a narrow  epithelioid  cell  zone  in  which  two  giant 
cells  were  seen.  Some  necrotic  substance  was  present  in  the  centre  containing  nuclear 
detritus  scattered  about. 

Diagnosis. — Malleosis  nodularis.  (Encapsulated  glanders  nodule). 

9.  This  was  the  largest  focus  seen  in  this  series.  It  consisted  of  a very  thick 
fibrous  capsule  including  alveoli.  The  zone  of  round  cells  was  only  distinct  at  one 
place,  appearing  otherwise  as  a black  band.  The  epithelioid  cell  zone  was  indistinct 
and  the  necrotic  pith  had  fallen  out,  only  a portion  was  left  in  which  the  nuclear 
substance  was  deep  black  and  dustlike. 

Diagnosis. — Malleosis  nodularis.  (Encapsulated  glanders  nodule). 

10.  There  were  two  small  confluent  nodules  in  the  section,  of  unequal  size.  The 
structure  was  as  follows  : a thick  capsule  consisting  of  fibrillar  and  fibroblastic  tissue 
enclosed  numerous  alveoli  with  compressed  lumens,  some  of  them  were  filled  with 
desquamated  epithelial  cells.  The  round  cell  zone  was  compact,  in  parts  nuclear 
substance  had  diffused  out  and  stained  indistinctly.  The  epithelioid  cell  zone  was 
distinct  and  it  contained  a few  giant  cells.  In  the  centre  was  nuclear  substance. 
It  was  nowhere  deeply  stained. 

Diagnosis. — Malleosis  nodularis.'  (Advanced  stage  of  glanders  nodule). 

Epicrisis. — The  foci  present  were  those  of  encapsulated  glanders 
nodules.  There  were,  however,  also  lesions  described  as  broncho- 
pneumonia and  bronchitis,  in  which  the  typical  glanders  lesions  were 
not  so  well  established.  These  somewhat  resembled  those  described 
by  Hutyra,  but  were  apparently  in  a more  advanced  stage. 

X.  Mule  9034.  An  aged  brown  female  was  malleined  on  the  15th 
January,  1915,  with  negative  results;  the  complement  fixation  test 
the  same  day  was  also  negative.  On  the  24th  November,  1915,  both 
Mallein  and  complement  fixation  test  were  repeated  and  both  were 
negative.  This  mule  was  used  on  transport  work  of  the  station. 
When  symptoms,  suggesting  farcy,  were  noted,  it  was  immediately 
isolated.  The  complement  fixation  test  on  the  20th  December,  1915, 
supported  the  diagnosis  and  the  mule  was  killed  on  the  23rd  Decem- 
ber, 1915. 
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Post-Mortem. — Several  nodes  and  nodules  were  present  under  the  surface  and  in 
the  substance  of  the  lungs  up  to  the  size  of  a pigeon’s  egg,  showing  on  section  a 
haemorrhagic  zone  and  a greyish-white  centre. 

1.  A whitish-grey  irregularly  defined  area,  containing  a still  whiter  pith,  partly 
surrounded  by  blackish  bands ; the  whole  was  about  10  mm.  in  diameter,  a large  vessel 
was  seen  in  the  periphery. 

Microscopical  Examination. — An  area,  in  which  the  alveoli  were  all  filled  with 
homogeneous  exudate,  adjoining  a large  bronchus.  The  exudate  was  of  a thready 
nature  (fibrin)  ; there  were  only  a few  desquamated  and  polymorphonuclear  cells  in 
it.  The  capillaries  contained  blood  and  stood  out  fairly  well  on  the  homogeneous 
stained  background.  Within  this  area  were  five  small  and  one  large  foci,  consisting 
of  a collection  of  polymorphonuclear  cells  ; the  centre  of  the  area  was  broken.  The 
alveolar  septa,  although  still  distinguishable  were  practically  devoid  of  nuclei  or 
when  present  they  were  pale.  The  polymorphonuclear  cells  underwent  karyorrhexis  ; 
some  were  broken  up  into  fine  fragments.  Collections  of  round  cells  and  desquamated 
epithelial  cells  were  found  in  the  periphery  of  a focus.  In  some  of  these  collections 
karyorrhexis  was  also  present.  The  adventitia  of  the  blood  vessels  contained  round 
cell  collections  ; these  were  of  two  kinds,  smaller  ones  of  the  lymphocytic  type  and 
larger  ones,  with  a larger,  but  paler  nucleus  and  a cytoplasm  sometimes  well  developed 
(polvblasts).  Similar  cells  were  also  seen  in  the  alveolar  walls.  There  were  practic- 
ally no  polymorphonuclears  in  the  perivascular  cell  collections.  In  parts  the  alveolar 
walls  were  torn  (emphysema).  The  respiratory  bronchioles  also  contained  homo- 
geneous exudate  (serum).  In  some  alveoli  it  could  be  seen  how  the  fibrin  was  send- 
ing projections  through  the  wall  of  one  alveolus  into  the  next  one.  In  the  adventi- 
tious coat  of  the  large  bronchus  were  considerable  numbers  of  round  cells,  in 
particular  on  one  side,  where  it  joined  on  to  a septum.  In  the  bronchial  lumen  was 
homogeneous  exudate  and  a cluster  of  karyorrhectic  nuclei. 

Diagnosis.- — Pneumonia  lobularis  fibrinosa  malleosa. 

2.  An  area  of  the  section,  in  which  the  alveoli  were  filled  with  fibrin  adjoining  a 

septum.  There  were  some  foci  containing  cellular  clusters.  The  outlines  of  the 
foci  were  somewhat  irregular.  The  cell  collection  was  denser  in  the  middle  than  in 
the  periphery,  karyorrhexis  was  present.  In  the  larger  ones,  although  cracked,  the 
alveolar  outlines  were  visible;  the  alveoli  were  filled  with  fragments  of  nuclei.  In 
the  periphery  of  the  focus,  where  karyorrhexis  had  not  yet  or  only  partly,  taken 
place,  it  could  be  seen  that  the  nuclei  belonged  to  round  cells  of  polyblastic  type, 
even  resembling  in  parts  epithelioid  cells,  some  of  them  were  probably  also  desqua- 
mated epithelial  cells.  Between  them  were  threads  of  fibrin  and  these  emanated 
from  fibrin  of  the  adjoining  alveoli,  partly  invaded  by  the  cells.  In  one  of  the  foci 
it  could  be  seen,  that  the  respiratory  bronchiole  was  involved,  the  lumen  leading  into 
the  alveolar  passage  was  filled  with  karyorrhectic  nuclei.  A cross-section  of  a bronchiole 
before  its  transition  into  the  respiratory  bronchiole  contained  nuclei  fragments. 
The  adventitia  of  smaller  blood  vessels  between  the  alveoli  was  filled  with  round 
cells  of  polyblastic  type.  In  the  neighbourhood  of  a larger  vessel,  where  the 

adventitia  went  over  into  the  connective  tissue  of  the  septum . round  and  fusiform  cells 
were  seen  between  many  strands  of  fibrillar  tissue.  A soaking  with  liquid  and  a 
separation  of  the  fibrils  seemed  to  have  taken  place  here  with  an  infiltration  of  round 
cells. 

Diagnosis. — Pneumonia  lobularis  fibrinosa  et  fibroblastica.  malleosa.  (Granulation 
tissue). 

3.  Greyish,  fairly  extensive  area,  partly  encapsulated,  adjoining  an  atelectatic 
lobule,  the  septa  were  somewhat  thickened. 

Microscopical  Examination.— -The  area  had  the  shape  of  a triangle  between  two 
converging  septa.  All  the  alveoli  were  filled  with  an  exudate.  This  was  homo- 
geneous (serum)  in  the  peripheral  alveoli  and  in  particular  in  the  apex  of  the  triangle, 
where  the  alveolar  walls  were  torn;  in  the  centre  it  was  thready  (fibrin).  Around 
the  base  of  the  triangle  was  a fairly  large  bronchus.  Cross-sections  of  bronchi 
along  the  base  were  apparently  branches  of  it ; some  of  these  contained  exudate 
and  nuclear  fragments  in  small  amount.  The  two  septa,  forming  the  sides  of 

the  triangle,  were  thickened  by  infiltration  with  liquid,  the  fibrillar  strands  standing 
far  apart.  The  adventitious  coat  of  the  large  bronchus  and  its  branches  contained 
round  cellular  collections,  either  diffusely  distributed  or  collected  in  clusters.  In 
some  of  the  clusters  karyorrhexis  was  noted.  The  alveoli  in  the  periphery  con- 
tained desquamated  epithelial  cells.  Within  the  area  some  cellular  foci 
were  present ; the  cells  filled  the  alveoli,  the  outlines  of  which  could  still  be 
recognised,  with  difficulty  in  some  places,  but  more  distinctly  in  others.  Pycnosis 
and  karyorrhexis  were  present.  The  cells  were  either  epithelial  cells  or  polyblasts. 
The  former  had  a light  vesicular,  the  latter  a smaller  but  more  compact  nucleus ; 
there  were  also  a few  lymphocytes.  In  the  outer  alveoli  of  the  focus  the  epithelial 
cells  predominated,  in  the  central  ones  t'he  polyblasts  A small  vessel,  which 


traversed  the  focus,  showed  the  adventitia  filled  with  fairly  large  round  cells.  Near 
the  periphery  of  this  focus  were  three  giant  cells ; a large  one  with  the  nuclei 
scattered  throughout  and  two  with  the  nuclei  arranged  in  ring  form.  Fibrin 
threads  were  also  seen  between  the  cells  in  some  of  the  alveoli.  The  adventitia 
of  the  smaller  vessels  was  full  of  round  cells,  more  of  polyblastic  than  of  lymphocytic 
type.  Similar  cells  were  also  in  the  outer  coat  of  the  bronchi. 

Diagnosis. — Pneumonia  lobularis  fibrinosa  et  fibroblastica  malleosa  (Granulation 
tissue). 

4.  Three  adjoining  lobules;  two  outer  ones,  cut  in  halves,  and 
a middle  one,  bordered  on  three  sides  by  septa  and  on  the 
fourth  by  a bronchus  cut  cross-ways.  The  septa  were  thickened  by 
homogeneous  infiltration.  The  alveoli  contained  either  homogeneous  (serum)  or  thready 
substance  (fibrin).  The  fibrin  was  found  in  those  alveoli,  in  which  leucocytes  were 
frequent  or  in  those  adjoining  them.  The  outer  coat  of  the  bronchus  contained 
round  cells  they  were  not  crowded;  the  polyblasts  predominated,  whilst  lymphocytes 
were  also  present.  In  the  lumen  was  an  exudate  with  a few  apparently  polymor- 
phonuclear cells.  Within  the  area  were  a number  of  cellular  foci,  the  cells  filling  the 
alveoli,  the  walls  of  which  could  still  be  recognised  as  lighter  bands.  The  cells 
were  mostly  undergoing  pycnosis  and  karyorrhexis.  Occasionally  a fine  black  detritus 
was  between  them.  At  one  place  a respiratory  bronchiole  was  filled  with  these  frag- 
mented cells.  Near  one  septum  was  a forklike  black  area,  partly  cracked,  the  cracks 
somewhat  following  the  alveolar  meshes.  The  black  fork  consisted  of  fibrin  and 
karyorrhectic.  nuclei.  The  fragmentation  having  proceeded  intensively,  fairly  well 
stained  detritus  predominated.  The  surrounding  tissue  of  the  interalveolar  walls 
and  also  the  alveoli  contained  large  cells ; the  former  were  mostly  of  polyblastic 
type,  the  latter  epithelial  cells.  There  were  also  some  giant  cells  present.  The 
walls  of  some  alveoli  appeared  to  be  slightly  thickened  by  fibrillar  tissue. 

Diagnosis.— Pneumonia  lobularis  fibrinosa  et  fibroblastica  malleosa  (Granulation 
tissue). 

5.  A whole  lobule  was  involved,  it  was  oblong,  somewhat 
rectangular,  bordered  on  all  sides  by  septa.  All  the  alveoli  were  filled 
with  exudate.  On  one  side  it1  was  serum,  on  the  other  side  fibrin.  In  this  latter 
portion  were  situated  a number  of  nuclear  foci  of  different  size  and  irregular 
outlines.  The  larger  ones  were  cracked  and  portion  of  the  substance  had  fallen  out. 
The  bordering  portion  was  also  cracked,  the  cracks  following  somewhat  the  alveolar 
outlines.  These  alveoli  contained  deeply-stained  nuclear  fragments.  A bronchus 
in  cross-section  and  a little  further  in  longitudinal  section  and  ending  in  a bronchiole 
was  present.  The  lumen  contained  nuclear  fragments,  which  were  also  present  in 
the  periphery  bronchiole  and  in  the  alveolar  passage.  In  the  outer  coat  of  the  bronchus 
practically  all  cells  belonged  to  the  polyblastic  type,  only  a few  were  lymphocytes. 
One  of  th^  respiratory  bronchioles  was  continuous  with  a nec.robiotic  area.  The 
adventitia  of  the  blood  vessels  also  contained  numerous  polvblasts. 

Diagnosis. — Pneumonia  lobularis  fibrinosa  malleosa. 

6.  A roundish  white  patch  within  a darker  area. 

Microscopical  Examination. — A lobule,  that  was  bordered  on  two  sides  by  a septum. 
Homogeneous  infiltration  was  present  in  the  alveoli  of  the  outer  portions  (serum), 
it  was  thready  (fibrin)  in  those  parts  containing  cellular  collections.  There  were 
two  such  portions,  both  were  connected  by  bronchi.  The  one  contained  a longitudinal 
section  of  the  bronchus,  the  outer  coat  of  which  was  filled  with  round  cells  of  poly- 
blastic type,  the  same  cells  were  found  in  the  walls  of  the  alveoli  and  mixed  up 
with  larger  cells  apparently  epithelial  ones  within  the  alveoli.  The  alveolar  mesh- 
work  between  these  round  cell  collections  could  still  be  partly  recognised.  In  parts, 
one  obtained  the  impression  of  an  epithelioid  cell  arrangement,  this  was  particularly 
around  small  vessels  and  also  bronchi.  Several  karyorrhectic  centres  were  present, 
they  were  cracked. 

Diagnosis. — Pneumonia  lobularis  fibrinosa  et  fibroblastica  malleosa  (granulation 
tissue). 

7.  An  irregularly  outlined,  somewhat  roundish  area  with  several  white  foci,  the 
whole  was  surrounded  by  a small  band  of  solidified  tissue. 

Microscopical  Examination. — Within  a lobule  was  an  irregular  outlined  area  in 
which  the  alveoli  contained  homogeneous-exudate.  'There  were  a number  of  cellular 
collections,  most  around  a bronchus.  The  lumen  was  filled  with  polymorphonuclear 
cells,  the  adjoining  alveoli  likewise.  In  the  foci  the  outlines  of  the  alveoli  were  still 
seen,  but  not  distinctly.  In  the  centre  of  some,  a karyorrhexis  was  present,  there 

being  a fine  nuclear  detritus  scattered  about.  There  were  comparatively  very  few 
round  cells  and  the  alveolar  walls  contained  but  little  cellular  infiltration  outside 
these  foci,  although  a little  desquamation  was  present.  The  adventitia  of  the  blood 
vessels  did  not  contain  any  cellular  infiltration. 

Diagnosis. — Pneumonia  lobularis  fibrinosa  malleosa. 
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8.  A focus,  but  larger  in  size  than  the  former,  the  blood  vessels  were  filled  and 
standing  out  distinctly,  almost  arranged  in  a circle ; the  pith  was  pure  white  in 
the  centre  and  going  over  into  grey  in  the  periphery. 

Microscopical  Examination.- — A lobule  bordered  on  two  sides  by  septa,  that  were 
thickened  by  homogeneous  and  cellular  infiltration.  The  alveoli  were  filled  with 
homogeneous  and  thready  exudate  (serum  and  fibrin).  The  walls  stood  out  distinctly. 
The  septa  contained  round  cells  principally  of  the  lymphocytic  type  and  a good 
number  of  polymorphonuclears.  Between  the  two  septa,  entering  the  alveolar  tissue, 
was  a portion,  in  which  karyorrhexis  was  present ; part  of  it  was  within  a septum 
and  the  other  part  between  the  alveoli.  It  seemed  to  consist  principally  of  poly- 
morphonuclear cells ; small  fragments  and  detritus  were  present. 

Diagnosis. — Pneumonia  lobularis  fibrinosa  malleosa. 

9.  A lobule  in  which  the  alveoli  were  filled  with  homogeneous  and  thready  exu- 
date (serum  and  fibrin).  The  outstanding  features  were  a number  of  cross-sections, 
horizontally  and  slanting,  of  a bronchus  going  through  the  lobule.  The  lumen 
was  filled  with  exudate,  containing  polymorphonuclears,  the  adventitious  coat  was 
filled  with  round  cells,  there  were  also  polymorphonuclear  cells  scattered  about. 
In  a respiratory  bronchiole,  the  whole  lumen  was  filled  with  polymorphonuclears 
extending  into  the  alveolar  passage  and  the  adjoining  alveoli  and  some  alveoli  even 
at  a distance  were  filled  with  them.  At  one  place  the  interalveolar  tissue  had 
increased  considerably,  reducing  the  size  of  the  alveoli  and  forming  a distinct  mesh- 
work;  the  cells  were  mostly  fibroblasts  with  vesicular  nuclei,  and  polyblasts.  There 
could  be  seen  a striation  in  parts  due  to  a parallel  arrangement  of  the  spindle  cells, 
which  followed  the  course  of  the  alveolar  walls.  In  other  parts,  a filling  with 
desquamated  ceils  was  responsible  for  the  disappearance  of  the  alveolar  lumens. 
Within  this  particular  portion  where  nuclear  disintegration  was  occurring,  were  two 
foci,  the  cells  being  principally  or  at  least  had  the  appearance  of  polymorphonuclears. 
Between  these  was  a fine  detritus.  At  the  periphery  of  the  same  portion  was 
another  focus,  the  polymorphonuclear  cells,  however,  were  not  broken  and  there  was 
no  debris  about. 

Diagnosis.- — Pneumonia  lobularis  fibrinosa  et  fibroblastica  malleosa  (granulation 
tissue). 

E picrisis.  The  case  was  one  of  sub-acute  glanders.  The  patho- 
logical lesions  were  of  a somewhat  uncommon  occurrence  ; the  foci 
reached  a rather  unusual  size,  closely  resembling  in  this  respect  the 
acute  glanders  produced  in  one  horse  by  the  intrajuglar  injection 
of  a glanders  bacilli  emulsion.  They  occupied  in  some  instances  the 
area  of  a whole  lobule  and  could  thus  rightly  he  described  as  a 
lobular  pneumonia.  The  fibrinous  character  of  this  pneumonia  was 
present  in  all  cases  and  the  glanders  nature  could  be  recognised  by 
the  chromatotectic  disintegration  of  the  cells.  The  presence  of 

round  cells,  both  of  lymphocytic  and  polyblastic  type  as  well  as 
fibroblasts  and  even  giant  cells  indicated,  that  an  organisation  of 
the  focus  was  present,  that  apparently,  however,  was  not  proceed- 
ing, but  was  breaking  down  under  the  influence  of  the  glanders  in- 
fection. These  foci  thus  represented  suppurating  granulation  tissue, 
which,  by  the  outspoken  chromatotectic  disintegration  of  all  cells 
within  its  reach,  was  characterized  as  of  glanders  nature,  which  view 
obtained  its  support  from  the  results  of  the  guinea  pig  injection. 
These  foci  then,  did  not  represent  the  typical  glanders  foci. 

XI.  H orse  10579,  an  aged  bay  gelding  was  submitted  to  the 
intrapalpebral  test  on  the  12tli  September,  1916,  the  result  of  which 
was  doubtful.  The  horse  had  been  admitted  on  the  7th  September, 
1916,  with  a fever  reaction,  which  prevented  the  subcutaneous 
mallein  test.  The  temperature  curve  was  irregular  and  remittent, 
the  exacerbations  were  never  high.  The  fortnight  before  death  they 
were  higher,  but  still  of  an  irregular  character  and  thus  suspicious 
of  glanders.  About  a week  before  death,  there  was  a serous  dis- 
charge from  the  nostrils.  Two  days  later,  swelling  of  the  hindlegs 
and  of  the  sheath  were  noted.  The  respirations  became  increased 


and  at  the  same  time  slightly  abdominal.  The  horse  lost  condition 
and  went  down,  being  unable  to  rise  by  itself.  The  mucosa  of  the 
eyes  became  much  congested  and  of  a dirty  colour.  The  pulse  be- 
came rapid  and  weak.  There  were  some  bronchial  rales  present. 
The  horse  was  utilised  for  a gastrus  larva  extract  experiment  and 
died  four  days  later,  i.e.,  on  25th  October,  191G. 

Post-mortem. — On  section,  the  left  lung  was  found  in  a state  of  hyperaemia ; 
numerous  nodules  from  the  size  of  a pin’s  head  to  a small  pea  were  present,  yellow 
in  colour  with  a soft  pith,  which  could  be  removed  with  the  point  of  a knife.  The 
right  puimonary  pleura  showed  the  presence  of  granulation  tissue  and  some  filaments. 
On  section  a slight  hyperaemia  was  noted.  The  tissue  was  full  of  nodules,  identi- 
cal to  those  in  the  left  lung.  The  nodules  of  the  lungs  were  cut  out  and  those  of 
similar  description  grouped  together  : 

Group  A. — Naked  Eye  Description  : Small  white  nodules,  1 mm.  in  diameter,  well 
defined  and  with  a capsule. 

1.  Microscopical  Examination. — The  centre  consisted  of  karyorrhectic  nuclear 

substance  or  detritus,  taking  the  stain  fairly  deeply.  It  was  broken  in  parts  and 
irregular  cracks  extended  to  the  periphery.  The  zone  surrounding  the  central 
portion  was  homogeneous  and  consisted  of  necrotic  substance  containing  very  fine 
nuclear,  dustlike,  detritus.  Alveolar  septa  could  be  made  out  faintly  in  some  places. 
The  capsule  was  formed  of  fibroblasts  and  round  cells,  some  were  lymphocytes 
and  some  polyblasts.  In  the  periphery  of  the  capsule  the  alveoli  were  compressed 
and  filled  with  epithelial  cells,  the  capillaries  were  filled  with  blood.  There  was 
another  very  small  focus  present  in  the  same  section,  consisting  of  a collection  of 
karyorrhectic  nuclei  and  alongside  were  giant  cells  in  a collection  of  round  and 

desquamated  epithelial  cells. 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  process  of  encapsulation 

transition  stage). 

2.  A small  focus,  the  centre  of  which  consisted  of  nuclear  detritus  and  necrotic 
substance,  surrounded  by  round  cells.  In  the  periphery  were  fibroblasts  arranged  con- 
centrically, they  were  not  yet  linked  up  in  all  parts  to  form  a ring. 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  process  of  encapsulation, 

transition  stage). 

3.  In  another  focus  of  the  same  section  the  collection  of  nuclear  detritus  was 
more  pronounced,  an  alveolar  arrangement  could  not  with  certainty  be  made  out 
Also  here  a capsule  of  fibroblasts  was  forming. 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  process  of  encapsulation, 

transition  stage). 

4.  Near  a bronchus  was  a small  focus  consisting  of  homogeneous  substance  in 
which  nuclei  were  scattered  about.  At  one  end  was  a very  small  collection  of 
karyorrhectic  nuclear  fragments.  This  focus  was  surrounded  by  a zone  of  epithelioid 
cells  and  outside  of  it  by  a zone  of  round  cells  (lymphocytes). 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  process  of  encapsulation,  tran- 
sition stage). 

5.  This  was  a larger  focus  with  a capsule  of  fibroblasts  just  forming.  In  the 
nuclear  detritus,  on  some  places,  the  alveolar  outlines  could  faintly  be  made  out. 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  process  of  encapsulation,  tran- 
sition stage). 

6.  A very  small  focus ; in  the  centre  were  epithelioid  cells  and  in  the  periphery 
round  cells.  The  formation  of  a capsule  was  indicated  by  fibroblasts,  still  somewhat 
loosely  arranged  and  pointing  in  all  directions,  only  in  parts  concentrically  arranged. 
In  a second  focus  nuclear  detritus  was  present,  but  broken  up  to  small  portions. 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  transition  stage  of  encapsula- 
tion. Tangential  section). 

7.  Two  foci  of  about  equal  development ; a necrotic  karyorrhectic  centre,  which 
was  broken,  with  a zone  of  loosely  arranged  epithelioid  cells,  a zone  of  round  cells 
and  a capsule  of  fibroblasts. 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  transition  stage  of  encapsula- 
tion). 

Group  B. — Naked  Eye  Description  : A medium-sized  round  nodule,  4.5  mm.  white 
pith  and  fairly  thick  capsule. 

8.  Microscopical  Examination. — A necrotic  pith  consisting  .of  nuclear  detritus  of  a 
karyorrhectic  nature  surrounded  by  a zone  of  pinkish-stained,  necrotic  substance. 
No  alveoli  could  be  recognised  in  this  necrotic  mass.  It  was  surrounded  by  a thin 
layer  of  epithelioid  cells  and  a thin  layer  of  round  cells  and  then  bounded  by  a fibril- 
lar capsule.  The  capsule  was  fairly  thick  in  parts,  the  fibrillar  bundles  extended 
between  the  alveoli  of  the  periphery  and  the  so-enclosed  alveoli  were  filled  with 
epithelial  cells  and  compressd 
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Diagnosis. — Malleosis  nodularis  (advanced  transition  stage  of  glanders  nodule). 

9.  This  was  a smaller  nodule,  similarly  built  to  that'  under  8.  'The  pith  was 
darker,  there  was  more  nuclear  detritus  present.  The  capsule  was  fairly  thick 
and  contained  a giant  cell.  It  was  rich  in  fibroblasts  and  round  cells. 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  process  of  encapsulation, 
transition  stage). 

10.  A focus  similarly  built  to  the  former,  the  pith  was  deeply  stained  and 
broken.  The  capsule  was  fairly  thick  and  fibrillar  bundles  coursed  peripherally 
between  the  alveoli. 

Diagnosis. — Malleosis  nodularis  (encapsulated  glanders  nodule). 

TDoup  C. — Alongside  of  thrombi  were  small  nodules. 

11.  Microscopical  Examination. — This  was  a white  thrombus,  adhering  at  one  end 
directly  to  the  media  and  consisting  of  layers  of  white  corpuscles.  It  was  sur- 
rounded by  a red  thrombus  into  which  it  merged  at  one  end.  In  the  same  sec- 
tion was  a small  focus,  a few  epithelioid  cells  in  the  earliest  stages  of  necrosis, 
surrounded  by  round  cells  and  fibroblasts  beginning  to  show  a concentric  arrange- 
ment. 

Diagnosis. — Thrombosis  et  malleosis  nodularis. 

12.  A thrombus  as  described  before,  (a)  There  was  also  a small  focus,  in  which 
the  capsule  was  just  beginning  to  form  and  (b)  a second  focus,  in  which  the 
karyorrhexis  was  well  pronounced  and  the  alveolar  arrangement  was  absent. 

Diagnosis. — Thrombosis,  (a)  Malleosis  nodularis  (capsule  in  process  of  forma- 
tion]. (b)  Pneumonia  miliaris  fibrinosa  malleosa. 

13.  A small  thrombus.  This  section  also  contained  a focus  with  karyorrhectic 
detritus,  deeply  stained,  no  alveoli  could  be  recognised  and  the  necrotic  mass  was 
cracked.  In  the  epithelioid  cell  zone  was  a remnant  of  a giant  cell,  necrotic  at  one 
end.  The  capsule  was  fairly  thick,  it  consisted  of  fibroblasts  and  fibrillar  bundles, 
running  peripherally.  Here  also  were  smaller  foci  of  detritus  as  described  before, 
and  in  one  were  giant  cells.  The  centre  of  one  small  focus  consisted  entirely  of 
epithelioid  cells  without  any  nuclear  detritus ; it  was  surrounded  by  a fairly  thick 
fibroblastic  capsule.  In  this  section  was  also  an  increase  of  connective  tissue 
independent  of  any  focus,  with  an  increase  of  round  cells. 

Diagnosis. — Thrombosis  et  malleosis  nodularis  et  malleosis  occalescens  fibro- 
blastica  (encapsulated  and  encapsulating  glanders  nodules).  Pneumonia  fibroblastica 
malleosa. 

Group  D.  14.  Microscopical  Examination. — A lobule  containing  a number  of  foci, 
the  alveoli  were  filled  with  a homogeneous  exudate  (serum)  and  the  blood  vessels 
with  blood.  Many  of  the  alveoli  in  the  circumference  showed  desquamated  cells. 
There  were  also  round  cells  present.  Some  of  the  foci  consisted  mainly  of  nuclear 
detritus,  the  largest  one  had  apparently  been  formed  by  the  coalescence  of  two 
or  more.  It  showed  in  the  centre  a dark-stained,  brown,  karyorrhectic  mass,  it 
was  deepest  stained  in  the  centre  and  faded  progressively  towards  the  margin,  where 
the  alveolar  outlines  were  distinct.  It  was  surrounded  by  a lighter  zone  devoid 
of  nuclear  detritus.  Outside  followed  a zone  full  of  round  cells.  The  smaller 
foci  also  contained  nuclear  substance  surrounded  by  a rather  broad  zone  of  alveoli 
filled  with  fibrin.  The  nuclear  detritus  was  not  so  much  disintegrated,  the  particles 
being  larger  than  those  in  the  centre  of  the  larger  foci.  There  was  no  round  cell 
zone  present. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

15.  A small  round  epithelioid  nodule,  with  a few  karyorrhectic  nuclei  in  the 
centre,  surrounded  by  a small  zone  of  round  cells,  and  a capsule  in  the  process  of 
formation,  consisting  as  yet  only  of  fibroblasts  concentrically  arranged  and  not  yet 
linked  up  everywhere. 

Diagnosis. — Malleosis  nodularis  (capsule  in  process  of  formation,  transition  stage). 

16.  A slightly  larger  nodule.  The  centre  consisted  of  a cracked  mass  of  nuclear 
detritus,  the  dark  stained  substance  was  somewhat  coalescent,  fading  towards  the 
margin,  which  went  over  into  epithelioid  cells  forming  here  a fairly  broad  zone.  It 
was  surrounded  by  a narrow  capsule  of  fibroblasts.  These  were  also  extending  into 
the  periphery  between  the  alveoli,  which  in  parts  were  compressed  and  showed 
desquamated  cells. 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  process  of  encapsulation, 
advanced  transition  stage). 

17.  A number  of  karyorrhectic  foci  were  grouped  around  a bronchus,  two  cross- 
sections  of  which  were  situated  in  the  plane  of  the  section  (apparently  a forked 
bronchus).  The  bronchus  contained  pale,  nuclear,  karyorrhectic  substance,  only 
parts  of  the  muscular  coat  were  still  present.  The  space  between  these  bronchi 
and  the  nuclear  foci  was  occupied  by  alveoli  filled  with  fibrin ; the  nuclear  foci 
were  situated  in  the  periphery.  The  whole  (foci  and  fibrin -filled-alveoli)  was  sur- 
rounded by  an  epithelioid  cell  zone,  varying  in  width  in  different  parts  and  con- 


taiiinig  round  cells  scattered  about ; a fibroblastic  capsule  was  just  forming,  the 
fibroblasts,  which  were  not  yet  linked  up  everywhere,  surrounded  the  whole  area, 
which  contained  desquamated  cells  and  serum.  At  one  place  a giant  cell  was  present. 
The  newly-formed  fibrillar  substance  extended  in  some  parts  between  the  alveoli, 
undergoing  karyorrhexis.  The  capillaries  were  gorged. 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  the  process  of  encapsulation, 
advanced  transition  stage). 

18.  A focus  in  this  section  showed  a centre  with  nuclear  detritus,  falling  off  in 
the  periphery,  surrounded  by  a thin  zone  of  epithelioid  and  round  cells”  and  a 
fibroblastic  capsule.  The  newly  formed  fibrillar  substance  was  not  yet  linked  up 
everywhere,  it  extended  also  in  some  places  into  the  adjoining  alveolar  septa,  com- 
pressing the  alveoli,  which  contained  desquamated  ceils. 

Diagnosis. — Malleosis  noduiaris  (glanders  nodule  in  the  process  of  encapsulation, 
advanced  transition  stage). 

19.  Two  foci  of  different  stages  were  present  in  this  section.  The  smaller 
one  (a)  consisted  of  a few  alveoli  containing  nuclear  detritus,  in  the  periphery ; 
amongst  the  round  cells  was  found  one  giant  cell  and  a few  epithelioid  cells. 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  the  process  of  encapsulation, 
transition  stage). 

In  the  larger  focus  (b)  some  of  the  alveoli  were  filled  with  fibrin  and  nuclear 
detritus,  the  alveolar  picture  being  quite  distinct  . It  was  surrounded  by  epithelioid, 
and  round  cells  and  formed  a capsule  of  fibroblastic  tissue  entering  between  the 
alveoli.  The  capsule  was  not  complete  in  the  whole  circumference,  although 
fibroblasts  were  everywhere. 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  advanced  transition  stage 
of  encapsulation). 

20.  There  were  two  foci  surrounded  by  a thick  capsule,  sending  strands  of 
fibrillar  bundles  into  the  adjoining  alveolar  septa.  In  the  capsule  of  one,  a few  giant 
cells  were  present.  This  interalveolar  connective  tissue  extended  a fair  distance  be- 
tween the  alveoli  and  formed  a structure,  in  which  the  alveoli  were  compressed, 
and  desquamated  epithelial  cells  were  filling  the  lumens.  It  was  situated  between 
the  two  foci  and  a bronchus,  which  showed  proliferation  of  the  epithelial  cells. 

Diagnosis. — Malleosis  nodularis  (encapsulated  glanders  nodule). 

21 . A fairly  large  focus  composed  of  several  smaller  ones  ; the  nuclear  detritus 
was  surrounded  by  fibrin.  An  alveolar  arrangement  could  be  made  out,  particularly 
in  the  outer  zone.  Only  in  parts  were  epithelioid  cells  present. 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  incipient  stage  of  encapsula- 
tion, early  transition  stage). 

22.  A small  karyorrhectic  focus,  broken  in  the  centre,  surrounded  by  a small 
zone  of  epithelioid  cells,  in  which  a few  round  cells  were  scattered  and  by  a thin 
capsule  not  extending  into  the  adjoining  alveolar  septa  and  involving  only  a few 
of  the  nearest  alveoli. 

Diagnosis. — Malleosis  nodularis  (encapsulated  glanders  nodule). 

23.  In  this  focus  the  nuclear  substance  was  absent.  In  its  place  was  a pinkish 
homogeneous  mass  with  traces  of  nuclear  particles.  It  was  surrounded  by  epithelioid 
cells  and  a zone  of  round  cells  and  a capsule  connected  with  the  adjoining  alveolar 
septa. 

Diagnosis. — Malleosis  nodularis  (encapsulated  glanders  nodule). 

24.  Septum  nasi. 

Naked  Eye  Examination. — A thickened  mucous  membrane. 

Microscopical  Examination. — In  the  superficial  layer  there  was  no  structure 
visible.  The  uppermost  portion  was  necrotic  and  broken.  It  was  homogeneous  and 
contained  dustlike  particles  of  nuclear  detritus,  hence  the  layer  had  a dusty,  darkish 
appearance.  In  the  deeper  portion  were  numerous  nuclear  particles  of  different 
sizes  and  shapes,  either  diffusely  distributed  or  in  accumulations  of  different 
density,  sometimes  forming  patches  of  dustlike  detritus  broken  in  the  centre.  Below 
this  portion  the  mucous  glands  could  be  recognised  and  here  the  vessels  and  capil- 
laries were  distended  and  filled  with  round  cells  of  lymphocytic  and  polyblastic 
type  (thrombi).  Amongst  these,  pycnosis  and  karyorrhexis  were  observed.  There 
were  also  some  polymorphonuclears  present,  but  they  were  in  the  minority.  The 

nuclear  detritus  stained  fairly  deep.  In  a,  second  piece,  the  karyhorrhectic  focus 

was  situated  near  the  cartilage  and  was  covered  by  a comparatively  intact  mucous 
membrane  of  which  the  epithelial  covering  was  still  present.  The  vessels  were 

full  of  blood  and  the  tissue  was  infiltrated  with  round  cells,  mostly  of  polyblastic 

type.  

Diagnosis. — Rhinitis  malleosa. 

pier  is  is. —An  attempt  had  1>een  made  to  classify  the  nodules 
by  their  naked  eye  description  with  the  object  of  seeing  whether  the 
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macroscopical  appearance  would  indicate  the  microscopical  structure. 
The  first  lot  contained  small  white  nodules,  about  l.m.m.  in 
diameter.  These  were  defined  and  a capsule  could  he  distinguished. 
All  these  nodules  were  of  glanderous  nature.  Most  of  them  were  in 
transition  stages  of  encapsulation.  In  some,  these  capsules  were  just 
beginning,  in  others,  they  were  advanced  and  formed  a ring  and  in 
some  the  occlusion  was  apparently  complete.  Epithelioid  cells  and 
round  cells  were  found  in  nodules  which  had  formed  a capsule.  In 
the  second  group  were  round  nodules,  containing  a white  pith  and  a 
fairly  thick  capsule.  These  all  turned  out  to  be  typical 

glanderous  nodules  in  a more  advanced  stage  of  encapsula- 
tion, giant  cells  being  also  present  in  one.  The  thickness 
of  the  capsule  was  partly  due  to  the  extension  of  the  fibrillar 
bundles  between  the  alveoli.  The  distinct  white  pith  was  due  to 
the  presence  of  necrotic  detritus  in  the  centre  of  the  nodule.  In  the 
third  group  pieces  were  selected  in  which  thrombi  could  be  detected 
by  the  naked  eye.  These  thrombi  microscopically  offered  no 
peculiarities.  The  same  sections  contained  small  foci  which  were 
either  cut  mesially  or  tangentially.  In  the  former  case  the  centre 
showed  the  necrotic  and  karyorrhectic  substance,  in  the  latter  the 
centre  possessed  epithelioid  cells,  hence  they  appeared  as  epithelioid 
nodules.  An  unusual  observation  was  the  presence  of  fibroblastic 
tissue  not  arranged  to  form  capsules  and  independent  of  any  nuclear 
focus.  This  was  taken  to  correspond  to  the  glanders  lesion  known 
as  malleosis  fibroblastica  occalescens.  In  the  fourth  group  foci  were 
selected,  which  did  not  show  definite  characters  macroscopically  ; in 
particular  were  picked  out  those  that  had  somewhat  irregular  outlines 
or  which  were  formed  by  the  coalescence  of  a number  of  smaller  foci. 
In  this  group  were  found  some  recent  foci  of  fibrinous  pneumonia. 
The  majority,  however,  were  small  nodules  in  various  stages  of 
encapsulation.  The  lesions  in  the  nose  were  of  recent  origin  and 
consisted  of  superficial  necrosis  and  cellular  infiltration,  with  throm- 
bosis of  the  vessels  and  pycnosis  and  karyorrhexis  of  the  emigrated 
or  emigrating  cells.  This  case  was  one  of  chronic  glanders  that 
concluded  with  acute  symptoms.  The  pathological  lesions  associated 
with  such  viz.  : lobular  fibrinous  pneumonia  and  foci  in  various 

stages  of  encapsulation  were  present.  Although  macroscopically  the 
two  extreme  types  of  lesions  could  be  recognised  as  such,  there  was 
some  difficulty  in  recognising  the  intermediate  forms  ; in  these  the 
fibrillar  tissue,  which  appeared  to  form  a capsule,  was  not  sufficiently 
well  developed  to  be  detected  by  the  naked  eye.  Attention  must  be 
drawn  to  the  presence  of  nodules  with  epithelioid  cell  centres.  The 
correct  interpretation  of  these  appeared  to  be  that  they  represented 
tangential  sections  through  the  peripheral  portion. 

XII.  Horse,  F.1529,  an  aged  bay  gelding  was  killed  on  account 
of  a positive  mallein  reaction  on  the  27th  June,  1916. 

Post-mortem. — Both  lungs  were  retracted.  The  pleura,  covering  them,  showed 
fibrous  filaments ; slight  emphysema  was  present  and  there  was  a small  atelectatic 
area  on  the  ventral  border.  The  following  nodules  were  found  : 

1.  A small  nodule  in  the  right  lung,  smaller  than  a pea,  with  a fairly  thick 
yellowish  white  capsule  bound  to  the  adjacent  tissue  and  surrounding  a very  small 
cavity,  contents  of  which  appeared  to  be  caseous. 

Microscopical  Examination. — There  was  a black  centre,  consisting  of  karyorrhectic 
nuclei  and  around  it,  the  fibrillar  tissue  was  arranged  in  bundles  to  form  a capsule. 
Between  the  bundles  were  polyblasts  and  a few  polymorphonuclear  cells. 
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Diagnosis. — Malleosis  nodularis  (encapsulated  glanders  nodule). 

2.  On  the  periphery  of  the  section  was  an  area  filled  with  karyorrhectic  material, 

some  of  which  was  of  a thready  nature.  The  ihready  substance  was  formed  of 
drawn-out  particles  of  deep  black  nuclei.  The  neighbouring  alveoli  contained 

fibrin.  All  the  nuclei  in  the  neighbourhood  were  pycnotic.  Eosinophile  cells  were 
occasionally  seen. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

3.  A small  translucent  focus  the  size  of  a shotgrain  differing  in  consistency  from 
the  surrounding  lung  tissue. 

Microscopical  Examination. — A number  of  small  foci  composed  of  small  round 
cells,  polyblasts  and  some  polymorphonuclears.  There  were  also  fibroblasts  present 
and  some  fibrillar  substance  was  seen  between  them.  In  some  places  were  .small 
masses  of  fibrin.  In  the  middle  of  one  of  these  nodules  was  a bronchiole,  cut 
longitudinally ; it  was  filled  with  epithelial  cells  and  polymorphonuclears,  the. 
latter  being  partly  karyorrhectic.  A second  smaller  bronchiole,  running  alongside,, 
was  also  filled  with  the  same  exudate.  This  bronchiole  joined  the  former  one. 
Before  its  junction  it  had  lost  the  epithelial  lining.  The  lumen  was  filled  with 
desquamated  cells.  There  were  also  alveoli,  filled  with  desquamated  epithelial  cells. 
A vessel  in  the  nodule  showed  the  adventitia  crammed  with  leucocytes.  Numerous 
capillaries  were  present. 

Diagnosis. — Broncho-pneumonia  fibroblastica. 

4.  In  this  nodule  a bronchiole  was  seen  in  the  middle,  it  was  cut  cross-ways* 
the  epithelial  lining  had  disappeared  and  the  lumen  was  plugged  with  epithelial  cells- 

Diagnosis. — Bronchitis  catarrhalis. 

5.  There  were  two  cross-sections  of  bronchi,  the  epithelial  layer  being  partly- 
desquamated  and  the  cells  mingled  in  the  lumen  with  pycnotic  polymorphonuclear 
cells.  Here  also  was  a vessel  cut  longitudinally  and  its  adventitia  was  filled  with, 
small  round  cells. 

Diagnosis. — Bronchitis  catarrhalis. 

Epicrisis. — The  horse  was  condemned  as  glandered  by  the 
Veterinary  Officer,  S.A.V.C.,  it  having  given  a positive  mallein 
reaction.  No.  1 nodule  corresponded  to  a typical  glanders  nodule  in 
the  process  of  encapsulation,  whilst  No.  2 was  a miliary  fibrinous 
pneumonic  focus.  No.  3 was  diagnosed  as  pneumonia  fibroblastica 
There  were  no  definite  indications  of  glanders ; the  focus  was  connected 
with  small  bronchi,  which  showed  in  their  adventitia  round  cell  infil- 
trations. It  may  be  considered  to  be  a granulation  tissue  probably  of 
glanders  nature.  Under  4 and  5 lesions  of  a bronchitis  catarrhalis 
were  described,  but  neither  of  the  two  showed  any  typical  lesions, 
which  could  be  interpreted  as  those  of  glanders.  A definite  diagnosia 
was  not  possible,  but  some  of  tbe  lesions  corresponded  to  some  extent, 
with  those  described  by  Hutyra.  It  was  therefore  possible,  that  a, 
glanders  process  was  present  all  the  same,  but  which  had  not  yet 
reached  a later  and  more  typical  stage  of  evolution. 

XIII.  Horse,  owner  F.  of  Pretoria  North.  A six-year-old  grey- 
gelding hilled  on  account  of  farcy. 

Post-mortem. — Left  lung  was  retracted,  the  pleura  showed  patches  of  irregular 
fibrous  thickenings  and  scattered  fibrous  filaments.  Towards  the  ventral  border 
some  emphysema  was  present.  Nodules  stood  out  above  the  surface.  In  some 
places  they  were  slightly  raised.  Whitish  or  greenish  transparent  areas  of  the 
pleura  corresponded  to  the  nodules  underneath.  Towards  the  base  of  the  spleen 
were  some  irregular  fibrous  patches  and  on  the  caudal  edge  a raised  fibrous  patch.  On 
section,  clusters  of  yellowish-grey  subcapsular  nodules  up  to  the  size  of  a small  pea 
were  found. 

1.  Naked  Eye  Description. — Lungs  : Subpleural  nodule  in  ventral  part  of  main 
lobe,  10mm.  in  diameter,  very  irregularly  outlined,  stood  out  prominently  from 
the  cut  surface.  The  main  body  was  of  yellowish,  soft,  viscid  appearance,  some- 
what lobulated,  surrounded  by  a very  small  reddish  zone. 

Microscopical  Examination. — A number  of  bronchi  were  found,  cut  transversely 
and  their  lumen  contained  polymorphonuclear  leucocytes;  in  one  bronchus  the  walls 
were  infiltrated  with  round  cells,  the  wall  was  indistinct,  cells  were  penetrating  into 
the  adjoining  alveoli.  There  were  also  a number  of  foci  present  consisting  of 
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karyorrhectic  nuclei  and  detritus,  in  some  of  these  the  alveolar  arrangement  could 
still  be  made  out,  in  others  it  was  obscured  and  there  was  a more  diffuse  distribution 
of  the  nuclei.  Between  these  foci,  the  alveoli  were  filled  either  with  desquamated 
cells  and  leucocytes  or  with  fibrin.  The  alveolar  design  in  parts  was  very  distinct, 
the  cells  and  the  fibrin  within  retracted  and  the  capillaries  filled  with  red  corpuscles. 
The  filling  of  the  capillaries  applied  to  the  peripheral  portion ; in  the  central 
portions,  which  consisted  of  desquamated  cells  and  leucocytes,  diffusely  mingled,  ni> 
capillaries  were  seen. 

Diagnosis. — Broncho  pneumonia  malleosa. 

2.  Adjacent  to  No.  1.,  but  deeper,  a nodule  of  similar  general  characteristics,  it 
appeared  as  a cluster  of  small  yellow  nodules  in  a dull  red  background. 

Microscopical  Examination. — The  area  involved  was  about  10mm.  by  12mm. 
The  periphery  showed  the  capillaries  injected  with  red  corpuscles  and  there  was 
an  increase  of  connective  tissue  present  between  the  alveoli  and  separating  them ; 
distinct  concentric  arrangement  of  fibrillar  bundles  could  be  recognised.  Within 
were  a number  of  foci  containing  nuclear  detritus  surrounded  by  alveolar  tissue 
containing  fibrin.  Here  the  alveolar  design  was  distinct,  the  nuclear  detritus  was 
karyorrhectic,  cracked  and  missing  in  parts.  The  greater  portion  of  the  area 
around  these  foci  was  diffusely  filled  with  leucocytes,  desquamated  epithelial  cells 
and  epithelioid  cells  and  fibroblasts.  No  alveolar  design  could  be  made  out 
here.  Capillaries  were  present,  but  not  arranged  in  a network ; larger  and  smaller 
branches  were  seen  irregularly  distributed.  The  fibroblasts  in  parts  showed  a group- 
ing into  bundles,  but  no  fibrillar  substance  could  be  seen.  It  would  thus  appear 
that  only  the  smaller  portion,  including  the  karyorrhectic  foci  and  the  alveoli  filled 
with  fibrin,  corresponded  to  a fibrinous  pneumonia,  the  rest  was  granulation  tissue 
which  invaded  the  surrounding  alveoli.  In  the  peripheral  portion,  where  the 
fibrillar  substance  was  distinct,  the  alveoli  were  compressed  to  clefts  lined  with, 
cubical  epithelium  and  filled  with  desquamated  epithelial  cells. 

Diagnosis. — Pneumonia  fibrinosa  et  fibroblastica  malleosa  (granulation  tissue). 

3.  A focus  immediately  adjacent  to  a small  bronchus  and  a vein,  appeared  as  a 
cluster  of  small  yellowish  nodules  in  an  irregular  reddish  zone  without  definite 
limits. 

Microscopical  Examination. — The  area  involved  was  about  5mm.  by  8mm., 
and  irregular  in  outline.  A number  of  foci  were  present  separated  from  each  other 
by  alveoli  filled  with  homogeneous  substance  (serum)  and  the  capillaries  were  injected. 
The  focus  in  the  centre  contained  a bronchus  and  all  its  surroundings  were  infiltrated 
with  round  cells  and  leucocytes  and  also  fibroblasts.  The  other  foci  showed  nuclear 
detritus  in  the  centre,  within  or  abutting  on  to  alveoli  filled  with  fibrin.  The  alveolar 
design  was  quite  distinct.  In  the  periphery  of  the  fo'cus  were  alveoli  filled  with 
desquamated  cells  and  leucocytes.  There  was  also  a focus  present  with  distinct 
alveoli,  the  capillaries  were  injected  and  the  alveoli  were  filled  with  nuclei,  under- 
going karyorrhexis. 

Diagnosis. — Pneumonia  fibroblastica  malleosa  (granulation  tissue). 

4.  Nodule,  subpleural,  hard  to  the  touch,  having  a thick  white  capsule  with 
granular  centre. 

Microscopical  Examination. — Area  involved  about  10mm.  in  diameter.  The 
periphery  consisted  of  alveoli,  containing  homogeneous  substance  (serum)  and  the 
capillaries  were  filled  with  blood.  Then  followed  a zone  in  which  there  were 
fibrillar  strands  forming.  The  alveolar  septa  were  thickened,  the  alveoli  were 
filled  with  desquamated  cells.  The  whole  centre  consisted  of  diffusely  packed 
leucocytes  and  epithelioid  cells  and  fibroblasts,  the  latter  in  some  parts  grouped 
in  bundles.  In  the  periphery  also  epithelioid  cells  were  seen.  No  alveolar  arrange- 
ment could  be  made  out.  'The  capillaries  present  were  of  varying  calibre  and  differ- 
ent arrangements.  Giant  cells  were  present.  On  some  places  within  were  collec- 
tions of  leucocytes,  the  nuclei  of  which  showed  karyorrhexis,  some  were  broken 
down.  Around  this  centre  the  epithelioid  cells  were  particularly  well  defined  and 
giant  cells  were  present.  Fibrin  was  only  seen  in  one  focus. 

Diagnosis. — Malleosis  fibroblastica  (granulation  tissue). 

5.  Nodule  within  10mm.  of  pleura,  irregular,  grey,  8mm.  diameter,  stood 
out  prominently,  no  visible  outer  tsone.  Neighbouring  pleura  and  (interlobular 
septum  thickened  and  oedematous. 

. Microscopical  Examination. — A whole  lobule  was  concerned.  Alveoli  were  seen 
in  the  periphery  filled  with  fibrin  or  desquamated  cells.  Connective  tissue  divided  it 
into  several  portions.  The  alveoli  present  were  generally  compressed ; in  parts 
they  were  obscured  by  the  presence  of  epithelioid  cells  and  leucocytes  and  many 
giant  cells,  surrounded  by  alveoli  with  thickened  septa  and  filled  with  desquamated 
cells.  1 he  whole  could  be  considered  as  a conglomeration  of  a number  of  epithelioid 
cell  foci  separated  by  alveoli  with  thickened  walls,  fibroblasts  being  particularly 
conspicuous.  In  this  lobule  were  some  larger  bronchi  filled  with  nuclear  detritus. 
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Iii  some  places  leucocytes  were  crowded  and  in  one  place  the  section  had  broken 
•and  fallen  out. 

Diagnosis. — Malleosis  fibroblastica  (Granulation  tissue). 

6.  Large  subpleural  nodule  from  anterior  lobe,  same  general  type. 

Microscopical  Examination. — The  area  involved  was  about  5,m.m.  in  diameter 

and  irregularly  outlined.  On  two  sides  it  was  bounded  by  bronchi,  one  of  which 
was  cut  cross-ways  and  the  other  longitudinally,  each  accompanied  by  a vessel  of 
fairly  large  calibre.  In  the  peripheral  portion  the  aveoli  were  distinct,  the-  capillaries 
of  the  septa  were  injected  and  the  alveoli  were  filled  with  desquamated  cells.  In 
the  central  portion  were  alveoli  containing  fibrin,  the  larger  portion,  however,  was 
made  up  of  leucocytes,  epithelioid  cells  and  fibroblasts,  the  latter  in  parts  grouping 
into  bundles.  Many  giant  cells  were  present.  In  the  centre  was  a focus  of  nuclear 
detritus  staining  deeply  and  near  the  longitudinally  cut  bronchus  a larger  centre, 
but  broken  and  in  places  deficient,  portions  having  fallen  out. 

Diagnosis. — Malleosis  fibroblastica  (granulation  tissue). 

7.  Nodule,  4 by  2 mm.,  prominent  with  sharply  defined  edges.  On  section 
appearing  as  a greyish  mass  with  a lobulated  appearance. 

Microscopical  Examination. — A nodule,  consisting  of  epithelioid  cells,  the  central 
portion  contained  leucocytes  diffusely  scattered.  In  the  periphery  the  alveoli 
were  filled  with  desquamated  cells,  the  capillaries  were  injected  and  fibroblasts 
were  concentrically  arranged. 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  transition  stage). 

8.  Nodule,  deep,  size  of  a millet  seed,  grey,  homogeneous,  standing  out  from 
cut  surface. 

Microscopical  Examination  — A nodule  about  2 mm.  in  diameter,  consisted  of 
epithelioid  cells  and  in  the  centre  a small  conglomeration  of  round  cells.  In  the 
periphery  fibroblastic  strands  were  seen  around  the  alveoli  containing  desquamated 
■cells. 

. Diagnosis. — Malleosis  nodularis  (glanders  nodule,  in  transition  stage). 

9.  A deep  nodule,  possessing  an  irregular  reddish  zone,  with  small  greenish 
centre,  limits  not  well  defined. 

Microscopical  Examination. — A nodule  of  1 mm.  in  diameter.  The  centre  con- 
sisted of  epithelioid  cells  and  leucocytes  mingled,  and  around  it  epithelioid  cells. 
Outside  were  concentrically  arranged  fibroblasts. 

Diagnosis. — Malleosis  nodularis  (a  glanders  nodule,  in  process  of  encapsulation). 

Microscopical  Examination. — 10.  Spleen  : There  were  some  foci  present  consisting 
of  epithelioid  cells  and  round  cells  and  amongst  these  were  giant  cells.  In  some 
parts  the  epithelioid  cells  predominated,  in  others  the  round  cells.  In  one  part 
of  the  section,  which  was  cracked,  there  was  a particularly  crowded  collection  of 
round  cells  with  some  of  the  nuclei  undergoing  karyorrhexis.  Another  small  focus 
showed  epithelioid  cells  and  round  cells  intermingled  and  here  giant  cells  were 
remarkably  frequent.  There  was  much  light  brown  pigment  present  'in  the 

parenchyma  outside  these  foci. 

Diagnosis. — Malleosis  nodularis  (transition  stage). 

11.  A focus  consisting  practically  fentirely  of  epithelioid  cells;  some  leucocytes 
were  scattered  about.  There  was  a zone  of  round  cells  around  the  epithelioid  cell 
zone.  Near  the  centre  was  a small  gap  in  the  epithelioid  cells  of  the  focus  bordered 
by  a thin  zone  of  karyorrhetic  epithelioid  cells.  There  were  many  giant  cells 
present.  There  were  some  more  foci  of  a similar  description,  their  centre  showed 
a fairly  large  patch  of  karyorrhectic  nuclear  detritus,  surrounded  by  a pale  epithelioid 
■cell  zone. 

Diagnosis. — Malleosis  nodularis  (transition  stage). 

12.  Skin  : In  the  cutis  was  a dense  accumulation  of  polymorphonuclear  leucocytes. 
In  the  periphery  these  cells  were  intact,  towards  the  centre,  however,  they  were 
karyorrhectic,  the  section  here  presenting  the  appearance  of  a collection  of  fine 
particles  taking  the  stain  deeply.  The  blood  vessels  were  injected.  At  one  place 
there  was  a haemorrhage.  The  centre  of  the  abscess  had  fallen  out. 

Diagnosis. — Dermatitis  apostematosa  malleosa  (farcy). 

13.  In  the  centre  were  numbers  of  foci,  all  consisting  of  polymorphonuclear 
leucocytes  In  the  periphery  they  were  somewhat  loose,  penetrating  the  tissue, 
towards  the  centre  no  tissue  was  visible  and  here  the  nuclei  appeared  karyorrhectic,  the 
mass  was  cracked  and  had  fallen  out  in  parts. 

Diagnosis. — Dermatitis  apostematosa  malleosa  (farcy). 

14.  A section  through  the  skin  and  the  paniculus.  The  focus  was  seated  in 
the  subcutaneous  muscle.  The  muscular  fibres  were  largely  replaced  by  leucocytes, 
only  remnants  being  left.  The  centre  of  the  section  had  fallen  out  and  in  the 
periphery  the  leucocytes  entered  between  the  fibres,  separating  them. 

Diagnosis. — Dermatitis  apostematosa  malleosa. 
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Epicrisis. — This  horse  showed  the  typical  farcy  lesions  and  was 
therefore  killed.  The  microscopical  examination  of  the  foci  found 
in  the  lung  showed  the  presence  of  a glanderous  fibrinous  lobular 
pneumonia.  A number  of  foci  were  present,  corresponding  to  those 
belonging  to  the  type  diagnosed  under  the  heading  of  Malleosis 
fibroblastica.  There  was  an  abundance  of  fibroblastic  and  fibrillar 
tissue  present  between  the  alveoli,  but  not  arranged  in  any  definite 
order  and  the  granulation  tissue  was  also  invading  the  alveoli.  The 
foci  included  also  giant  cells.  The  glanderous  character  was  re- 
vealed by  the  presence  of  karyorrhectic  cell  accumulations  and  epithe- 
lioid cells  forming  small  clusters.  The  characters  of  a fibrinous 
pneumonia  were  still  present  in  some  places.  The  typical  glanders 
nodule  were  also  found.  Some  of  these  were  in  the  transition  stages. 
There  were  thus  three  different  pathological  processes  : a fibrinous 
pneumonia,  pathological  organisation  tissue  in  the  form  of  the  cap- 
sular nodule  and  the  granulation  or  inflammatory  tissue.  The 
granulation  tissue  occupied  the  largest  foci.  The  spleen  contained 
some  foci  that  showed  the  character  of  an  epithelioid  cell  structure. 
The  farcy  buds  contained  polymorphonuclear  cells,  viz.  : an  abscess. 

In  this  horse  we  had  thus  all  the  various  kinds  of  glanders 
lesions,  that  so  far  had  been  met  with  : the  fibrinous  pneumonia,  the 
^encapsulated  nodule,  the  granulation  tissue,  an  epithelioid  cell  node 
in  the  spleen  and  abscesses  in  the  skin.  It  would  appear,  that  the 
different  tissues  invaded  by  glanders  bacilli  toxin  reacted  in  a dif- 
ferent manner. 

XIV.  Horse  1.1097,  an  aged  bay  stallion.  This  horse  arrived  on 
the  5th  April,  1917.  The  day  after  arrival  its  temperature  rose  to 
I03°F.  in  the  evening,  during  the  next  few  evenings  it  kept  at  this 
height,  whilst  the  morning  remissions  were  slightly  below  103°T\ 
•On  the  lltli  April,  1917,  a collapse  took  place  and  the  animal  died 
on  the  12th  April,  1917,  the  cause  of  death  being  glanders. 

l\ oat-mortrm. — Left  lung  was  partly  shrunken,  areas  of  emphysema  were  present 
in  anterior  and  posterior  lobes.  Lung  on  palpation  had  a shotty  feel,  dqe  to,  the 
presence  of  numerous  nodules.  The  pleura  was  smooth.  Several  haemorrhagic 
areas  varying  from  a pin’s  head  to  a split  pea  in  size  were  present.  Right  lung 
partly  shrunken.  Areas  of  emphysema  in  apical  and  main  lobes.  Similar  nodules, 
as  in  the  left  lung. 

1.  Nodule  seen  through  the  pleura  as  a light  reddish  area,  size  of  a split  pea. 
On  section  white  centre  slightly  raised,  surrounded  by  a light  reddish  zone. 

Microscopical  Examination. — This  was  a patch  of  alveoli  obliterated  hv  des- 
quamated epithelioid  cells  and  by  an  exudate  of  homogeneous  character.  There 
were  a number  of  bronchi  cut  cross-ways,  their  linings  had  proliferated  and  round 
■cellular  infiltration  was  present  in  their  outer  coats.  Occasionally  a few  “ dust  ” 
veils  filled  with  brown  gianular  pigment  were  seen. 

Diagnosis. — Bronchitis  catarrhalis  et  atelectasis. 

2.  Nodule,  size  of  a split  pea,  whitish  centre  with  a light  reddish  oedematous 
zone. 

Microscopical  Examination. — A small  patch  of  alveoli,  which  were  all  plugged. 
Those  in  the  centre  contained  nuclear  particles,  the  septa  were  distinct  and  the 
•capillaries  were  filled  with  blood.  The  peripheral  alveoli  contained  desquamated  cells 
and  a few  polymorphonuclears,  some  of  which  were  pyenotic.  The  bronchioles 
were  also  involved  in  the  process  of  desquamation  and  the  capillaries  contained  much 
blood.  Some  of  the  exudate  was  fibrin. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa  (incipient  glanders  focus). 

3.  Nodule,  size  of  a split  pea.  irregular,  reddish  area  studded  with  several  pin 
head  white  specks. 

Microscopical  Exam / nation.-—  A fairly  lauge  area  with  an  apex,  bounded  by  a 
septum  and  the  pleura,  in  which  the  majority  of  alveoli  were  obliterated,  either  bv 
nuclear  detritus  or  desquamated  cells  or  homogeneous  substance  (serum  or  fibrin). 


There  was  a bronchus  present,  which  could  be  identified  by  a portion  of  its  lining 
that  was  left  intact.  It  contained  a plug  of  karyorrhectic  material.  Only  the 
epithelial  lining  had  gone,  the  tunica  muscularis  was  still  present.  The  nuclear 
detritus  occupied  a fairly  large  area  and  within  it  an  alveolar  arrangement  was 
visible,  either  indicated  by  engorged  capillaries  in  the  outer  portions  or  by  pale 
meshes  within.  In  some  places  no  such  arrangement  was  visible.  The  outlines 
of  a vein  were  also  recognised,  which  contained  a plug  of  nuclear  detritus  and 
the  accumulation  of  similar  detritus  was  most  pronounced  in  its  immediate  neighbour- 
hood. The  peripheral  alveoli  contained  serum,  the  capillaries  were  injected.  The 
alveoli  in  many  parts  were  plugged  by  desquamated  epithelial  cells.  Some  bronchi 
in  this  portion  were  filled  with  dark  cells.  The  interlobular  septa  were  enlarged 
by  homogeneous  infiltration  (oedema). 

Diagnosis. — Pneumonia  lobularis  fibrinosa  malleosa. 

4.  Nodule,  size  of  a millet  seed,  with  light  reddish  zone. 

Microscopical  Examination. — A capsule  surrounding  a lumen,  the  contents  of 
which  had  fallen  out.  The  remnants  of  cells  bordering  the  capsule  inside  pointed 
to  epithelioid  cells.  The  capsule  consisted  of  connective  tissue  and  included  blood 
vessels,  bronchioles  and  alveoli,  the  latter  were  compressed  or  obliterated.  There 
was  also  a giant  cell  present  in  the  capsule,  the  alveoli  were  filled  with  desquamated 
cells  and  serum.  Touching  the  periphery  of  the  capsule  was  a focus  of  nuclear 
detritus,  arranged  in  an  alveolar  manner,  the  capillaries  of  which  were  engorged. 

Diagnosis.- — Malleosis  nodularis  (encapsulated  glanders  nodule). 

5.  Nodule,  size  of  split  pea,  yellowish-white  centre  with  irregular  oedematous 
zone. 

Microscopical  Examination. — A very  small  focus  of  nuclear  detritus  arranged  in- 
an  alveolar  manner,  surrounded  by  alveoli  filled  with  fibrin  and  desquamated  cells. 
A bronchus  near  by  was  filled  with  proliferating  epithelium.  The  capsule  was 
filled  with  blood. 

Diagnosis. — Pneumonia  milliaris  fibrinosa  malleosa. 

6.  Nodule,  size  of  a millet  seed,  yellowish- white  centre  somewhat  raised  and  a 
greyish  zone. 

Microscopical  Examination. — A small  nodule  with  a centre  of  nuclear  detritus- 
surrounded  by  a fairly  thick  row  of  epithelioid  cells,  containing  round  cells  in  the 
periphery ; the  beginning  of  a fibroblastic  zone  was*  indicated  f urther  out.  It  con 
tained  blood  vessels  and  passed  over  into  the  interalveolar  septa.  There  were 
also  some  giant  cells  present  within  the  epithelioid  cell  zone. 

Diagnosis. — Malleosis  nodularis  (a  glanders  nodule  in  the  process  of  encapsulation). 

7.  Nodule  of  millet  seed  size,  yellowish-white  in  colour;  somewhat  raised. 

Microscopical  Examination. — This  was  a focus  as  described,  abutting  on  to 

bronchus,  of  which  the  wall  on  one  side  was  involved  in  the  process. 

Diagnosis. — Malleosis  nodularis  (glanders  nodule  in  process  of  encapsulation). 

Epicrisis. — The  horse  clinically  was  an  acute  case  of  glanders, 
contracted  previous  to  the  animal’s  entry  to  the  station.  Several 
stages  of  glanders  foci  could  he  recognised.  The  commencing  focus 
was  indicated  hv  engorged  capillaries,  exudation  of  fibrin,  and  des- 
quamated epithelial  cells  and  accumulation  of  polymorphonuclear 
cells  undergoing  karyorrliexis.  In  the  further  advanced  foci  a 
greater  number  of  alveoli  were  involved  and  the  karyorrliexis  more 
pronounced.  Some  of  the  foci  included  bronchi  whose  epithelial 
lining  was  involved  in  the  process  of  desquamation.  A further  stage 
was  a focus,  in  which  the  epithelioid  cell  zone  w is  well  marked, 
whilst  the  capsule  in  the  periphery  was  only  forming.  There  were 
nodules,  that  were  finally  encapsulated.  The  horse  had  died  of  acute 
glanders  and  the  majority  of  the  lesions  were  of  recent  origin.  The 
presence  of  encapsulated  nodules  was  suggestive  of  the  horse  having- 
developed  an  attack  of  acute  glanders  out  of  a chronic  infection. 

XY.  Horse  10915,  an  aged  bav  gelding,  was  admitted  on  the 
15th  December,  1916,  and  was  malleined  on  the  18th  December, 
1916.  A temperature  reaction  followed  and  a typical  swelling  was 
noted  on  the  place  of  inoculation.  The  intrapalpebral  test  on  the- 
21st  December,  1916,  gave  a tvfiical  reaction.  From  the  day  of  ad- 
mittance the  horse  had  a very  irregular  temperature,  which  showed 
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itself  as  a remittent  fever.  The  evening  exacerbations  never  ex- 
ceeded 103 -5°F.,  whilst  the  morning  remissions  would  reach  at  times 
99°F.,  frequently,  however,  did  not  go  below  100'8°F.  The  horse 
was  utilised  for  a virus  test  in  a horse-sickness  experiment  but 
proved  immune.  A few  days  before  its  death  it  developed  swellings 
on  both  front  and  hind  legs  and  the  animal  went  down,  losing 
rapidly  in  condition.  There  was  no  disturbance  of  the  respiration. 
The  mucous  membranes  were  pale  yellowish.  The  horse  died  of 

glanders  on  19th  January,  1917. 

Post-Mortem. — The  left  lung  was  partly  retracted,  bluish  patches  were  under  the 
pleura.  It  felt  full  of  nodules  throughout.  On  section  the  tissue  was  sown  with 
nodules,  varying  from  a shot  to  a pea  in  size,  yellowish  in  colour  and  soft.  Condi- 
tions in  the  right  lung  were  similar  to  those  in  the  left. 

Group  (a),  1.  Naked  Eye  Examination  : A small  whitish  focus,  2 — 3 m.m. 

Microscopical  Examination. — The  focus  consisted  centrally  of  karyorrhectic  nuclear 
substance  with  fairly  large  particles.  It  was  cracked.  An  alveolar  picture  was 
partly  distinguishable.  The  nuclear  centre  was  surrounded  by  fibrin,  in  which  the 
alveolar  arrangement  could  also  be  made  out.  The  fibrin  nearest  the  central  mass 
• contained  fine  nuclear  detritus,  a narrow  zone  of  epithelioid  cells  was  present  and  it 
was  surrounded  by  a zone  of  round  cells  and  then  by  a zone  of  fibroblasts  going  over 
into  the  alveolar  septa. 

Diagnosis. — Malleosis  nodularis.  (Advanced  transition  stage  of  glanders  nodule). 

2.  A round  focus  consisting  mainly  of  karyorrhectic  nuclear  particles,  in  the 
periphery  of  which  the  alveolar  outlines  were  distinct,  due  to  engorged  capillaries, 
which  encircled  the  focus,  the  meshes  contained  homogeneous  substance  (fibrin). 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

3.  A second  focus  in  the  same  section  was  similarly  built,  the  outlines  were  how- 
ever more  irregular  and  some  of  the  bordering  alveoli  contained  fibrin. 

Diagnosis. — Pneumonia  fibrinosa  malleosa. 

4.  A third  focus  showed  an  epithelioid  and  a round  cell  zone  and  the  fibroblastic 
zone  extended  fairly  deep  into  the  periphery.  The  mass  of  nuclear  detritus  was  in 
halves  separated  by  a homogeneous  substance,  in  which  the  outlines  of  cells  could  be 
made  out,  giving  the  impression  that  the  epithelioid  cells,  which  had  undergone 
necrosis,  probably  formed  previously  the  ground  substance. 

Diagnosis. — Malleosis  nodularis.  (Advanced  transition  stage  of  glanders  nodule). 

5.  There  were  two  foci,  both  near  a bronchus,  consisting  of  a few  alveoli,  filled 
with  pycnotic  cells  (they  were  mostly  round).  A pinkish  stained  mass  was  present 
between  the  alveoli,  contrasting  in  staining  to  the  adjoining  homogeneous  substance 
in  the  alveoli  (fibrin).  It  seemed  to  diffuse  from  the  capillaries  into  the  alveoli. 
The  bronchi  contained  desquamated  cells. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa.  (Incipient  stage  of  glanders). 

Group  (b) , 6.  Opaque  white  foci  with  irregular  outlines,  a capsule  was  faintly 
indicated  in  some. 

Microscopical  Examination.— A small  focus  was  seen  in  which  the  capillaries 
stood  out  fully  engorged,  the  alveoli  being  filled  with  homogeneous  substance  (fibrin)  ; 
in  two  or  three  alveoli  was  a collection  of  intact  round  cells  and  in  two  alveoli  there 
was  karyorrhectic  nuclear  detritus. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa.  (Initial  stage  of  a glanders 
module). 

7.  The  nodule  consisted  of  a small  number  of  alveoli,  each  containing  round 
cells  ; in  one  of  them  some  karyorrhectic  nuclei  were  present  . The  capillaries  were 
filled  with  red  corpuscles  and  apparently  haemoglobin  was  diffusing  Into  the  alveoli. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa.  (Incipient  stage  of  a nodule). 

8.  Some  of  the  foci  present  consisted  of  nuclear  substance,  fibrin,  epithelioid  cells, 
round  cells  and  a fibroblastic  capsule.  All  the  bronchi  were  filled  with  desquamated 
.■cells  and  all  the  alveoli  with  serum. 

Diagnosis. — Malleosis  nodularis.  (Advanced  transition  stage  of  glanders  nodule). 

9.  There  were  two  foci  present,  irregular  in  outline.  One  contained  a bronchus, 
which  at  one  end  was  full  of  desquamated  cells.  There  was  an  alveolar  structure 
present,  well  pronounced  in  some  portions,  where  there  were  engorged  capillaries. 
In  other  parts  it  was  absent  or  only  faintly  indicated.  There  were  alveoli,  containing 
“fibrin,  wedged  in  between  those  containing  nuclear  substance. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

10.  There  were  several  smaller  foci  present,  involving  only  a few  alveoli  showing 
c-ngorgement  of  the  capillaries  and  nuclear  detritus  in  their  lumens. 

Diagnosis. — ‘Pneumonia  fibrinosa  malleosa.  (Incipient  glanders  foci). 
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11.  A roundish  focus  containing  nuclear  substance  in  the  centre  was  surrounded 
by  alveoli  filled  with  fibrin.  The  capillaries  in  the  neighbourhood  were  filled  with, 
blood. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa.  (Initial  stage  of  glanders). 

12.  A focus,  very  irregular  in  outline,  showed  the  alveolar  structure  all  through. 
In  the  periphery  were  detached  smaller  foci  of  nuclear  karyorrheetic  substance.  The 
capillaries  were  engorged  and  the  neighbouring  alveoli  contained  nuclear  substance 
and  fibrin.  In  the  bronchi  were  desquamated  cells. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa.  (Initial  stage  of  glanders). 

Group  (c).  A number  of  small  foci  and  some  larger  ones.  One  was  apparently 
a thrombus. 

Microscopical  Examination  13. — In  the  section  one  focus  was  of  special  interest. 
It  was  composed  of  two  portions,  a smaller  and  a larger  one,  separated  by  a band 
of  fibroblastic  tissue.  The  smaller  contained  a-  necrotic  centre  with  nuclear  detritus,, 
which  stained  faintly.  The  rest  of  this  portion  consisted  of  large  cells,  epithelioid 
in  character,  of  which  those  in  the  periphery  could  easily  be  distinguished,  whilst 
those  nearer  the  necrotic  centre  were  less  distinct.  They  were  undergoing  pycnosis 
and  karyorrhexis.  The  larger  portion  was  similarly  built  and  contained  two  centres 
with  a little  karyorrheetic  nuclear  mass.  The  greater  number  of  cells  present  were 
epithelioid  cells,  of  which  the  cytoplasm  was  lighter  in  colour  in  the  peripheral  portions 
and  darker  as  they  approached  the  centre.  Amongst  the  peripheral  epithelioid  cells 
was  one  particularly  large  giant  cell  and  two  or  three  smaller  ones  with  dark  coloured 
cytoplasm.  Both  foci'  were  surrounded  by  a round  cell  and  a fibroblastic  zone  in 
which  a fair  amount  of  fibrillar  bundles  were  present.  The  capsule  extended  peri- 
pherally into  the  alveolar  septa.  Within  the  capsule,  bordering  its  inner  margin,  was 
a cross-section  of  a-  small  vessel  full  of  blood  corpuscles,  but  no  outstanding  leucocytes. 
In  the  corner,  where  the  two  capsules  of  the  two  foci  joined,  a number  of  giant  cells 
were  also  situated. 

Diagnosis. — Malleosis  nodularis.  (Advanced  transition  stage  of  glanders  nodule). 

14.  Thi-ee  nodules,  consisting  of  nuclear  karyorrheetic  detritus  were  arranged  in 
alveolar  grouping  and  separated  by  septa,  more  or  less  distinct  by  the  injected  capil- 
laries, surrounded  or  intermingled  with  alveoli  containing  fibrin. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

15.  This  section  contained  two  thrombi  and  two  foci.  In  one  of  the  latter,  the 
alveoli  were  filled  with  fairly  fresh  pvcnotic  nuclear  substance,  in  one  or  two  places 
going  over  into  finer  detritus.  The  other  focus,  in  which  the  nuclear  substance  had 
disintegrated  consisted  of  fine  detritus,  surrounded  by  epithelioid  cells  and  a zone  of 
round  cells  and  fibroblastic  tissue. 

Diagnosis. — Pneumonia  miliaris  fibrinosa.  Malleosis  nodularis.  (Advanced 
transition  stage  of  glanders  nodule). 

E pi  crisis. — There  were  two  types  of  lesions  present,  the- 
fibrinous  pneumonic  and  the  encapsulated  glanders  nodule.  Of  the 
former,  incipient  stages  could  he  recognised:  engorged  capillaries 
surrounding-  alveoli,  containing  fibrin  and  in  one  or  two  alveoli 
intact  desquamated  cells  and  in  one  or  two  karyorrheetic  nuclei. 
In  one  focus,  one  obtained  the  impression,  that  haemoglobin  had 
diffused  into  the  alveoli.  The  majority  of  the  foci  were  already  in 
a more  advanced  stage  and  showed  in  particular  fairly  extensive 
karyorrhexis.  The  encapsulated  nodules  present  were  typical,  most 
of  them  were  advanced  in  their  evolution  and  some  contained  giant 
cells.  Some  nodules  presented  themselves  as  epithelioid  cell  nodules, 
they  were  probably  tangential  sections  through  the  peripheral  por- 
tions. This  horse  showed  both  acute  and  chronic  lesion  of  glanders.. 

XYI.  Horse  11101,  an  aged  chestnut  gelding,  arrived  on  the 
station  on  the  5th  April,  1917,  and  was  malleihed  on  the  following 
day,  giving  a temperature  reaction  and  a painful  swelling  10  x 0 
inches.  The  horse  was  killed  on  the  9th  April,  1917,  being  suspected 
of  glanders. 

Post-Mortem. — The  right  lung  was  partly  retracted,  areas  of  emphysema  were  in 
the  apical  lobe,  numerous  shotlike  nodules  were  in  some  places  raising  the  pleura. 
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patches  of  greyish,  bluish  and  reddish  colour,  some  with  a white  focus  were  present, 
also  a few  fibrous  filaments.  A number  of  nodules  were  collected. 

1.  Microscopical  Examination. — In  this  section  were  two  foci,  both  of  identical 
appearance.  In  the  centre  a dark  stained  nuclear  detritus  of  irregular  outlines,  in 
which  no  further  structure  was  visible.  It  was  cracked,  the  cracks  running  parallel. 
This  central  portion  was  surrounded  by  a lighter  zone,  pinkish  stained,  in  which 
larger  particles  of  the  nuclear  detritus  were  discernible.  Outside  followed  a thick 
capsule  of  epithelioid  cells  and  round  cells  and  further  outside  a thick  zone  in  which 
fibrillar  concentric  strands  were  visible.  In  this  zone,  in  several  parts  were  fairly 
large,  engorged  blood  vessels  ; the  adjacent  alveoli  showed  thickened  septa.  In  some 
places  in  the  connective  tissue  capsule,  compressed  alveoli  were  seen,  the  epithelial 
lining  of  which,  was  thickened,  but  they  were  almost  obscured  by  the  thick  connective 
tissue. 

Diagnosis. — Malleosis  nodularis.  (Encapsulated  glanders  nodule). 

2.  This  focus  had  a diameter  of  3 m.m.  The  clumped  nuclear  substance  in  the 
centre  still  showed  a definite  alveolar  arrangement,  well  pronounced  at  one  end  of  the 
pole  and  not  at  all  at  the  other,  the  alveolar  septa  were  pale  and  transparent.  In  a 
second  section  the  whole  centre  showed  this  alveolar  arrangement.  It  seemed  that 
the  septa  were  narrower  than  usual  and  the  alveoli  also  smaller.  The  central  karyor- 
rhectic  portion  was  surrounded  by  a pale  zone,  almost  homogeneous,  with  pycnotic 
nuclei  scattered  about.  Outside  was  an  epithelioid  cell  zone,  which  also  contained 
round  cells  in  its  periphery,  arranged  in  small  clusters.  Some  of  their  nuclei  were 
undoubtedly  pycnotic.  Directly  bordering  this  zone,  the  capsule  followed,  consisting 
of  well-developed  fibrillar  connective  tissue,  fairly  rich  in  cells  near  the  inner  peri- 
phery, but  poorer  in  the  external  portion,  which  ran  out  into  the  alveolar  septa.  In 
this  outer  portion  remnants  of  alveoli  could  be  seen  in  the  form  of  clefts,  filled  with 
cubical  epithelial  cells.  This  zone  also  contained  exceedingly  small  blood  vessels,  and 
a,  small  bronchus  arranged  concentrically.  Practically  all  the  adjoining  alveoli,  as 
well  as  the  small  bronchus,  contained  red  corpuscles,  in  some  places  crammed  full,  in 
fact  these  corpuscles  were  present  in  the  whole  section. 

Diagnosis. — Malleosis  nodularis.  (Encapsulated  glanders  nodule  and 

haemorrhage). 

3.  Focus  about  3 m.m.  in  diameter. 

Microscopical  Examination. — The  pith  in  this  section  consisted  of  deeply-stained, 
clumped  nuclear  substance  In  its  greater  portion  the  alveolar  arrangement  was 
distinct:  the  septa  were  narrow  and  transparent,  the  pith  in  some  parts  cracked.  It 
was  surrounded  by  a narrow  zone  of  epithelioid  cells,  which  in  parts  of  its  inner  peri- 
pheral portion  showed  a homogeneous  pinkish  margin ; in  its  outer  periphery  in  some 
places  were  round  cells,  forming  an  irregular  zone.  The  connective  tissue  capsule 
was  thick  and  the  capillaries  were  engorged  with  blood ; at  one  place  a fairly  large- 
area  was  devoid  of  blood.  Also  the  capillaries  were  arranged  concentrically.  The 
alveoli,  bordering  this  capsule,  contained  red  corpuscles  and  serum  (pinkish  homogene- 
ous substance).  In  the  capsule,  compressed  alveoli  could  occasionally  be  made  out. 

Diagnosis. — Malleosis  nodularis.  (Encapsulated  glanders  nodule  and  haemorr- 
hage). 

4.  In  this  section  were  two  foci.  One  was  near  an  artery  (a)  and  the  other 
near  a bronchus  (b). 

Microscopical  Examination. — (a)  The  artery  was  branching  at  a very  obtuse  angle 
and  the  focus  was  situated  in  the  fork.  It  consisted  of  a fairly  large  centre  of  com- 
pact nuclear  detritus  and  was  surrounded  by  a fairly  broad  and  deeply  pink-stained 
zone.  In  the  centre  in  some  places  the  alveolar  structure  could  readily  be  made  out. 
here  some  of  the  septa  showed  the  same  pink  staining  as  outside.  In  the  peripheral 
zone  the  alveoli  were  distinct,  their  lumens  being  filled  with  the  homogeneous  sub- 
stance and  circumscribed  by  injected  capillaries.  At  the  periphery  of  this  red  zone 
was  a cross  section  of  a small  bronchus,  its  adventitious  coat  being  crammed  full  of 
pycnotic  round  cells.  The  lumen  contained  a pinkish  substance  and  some  pycnotic 
nuclei ; the  capillaries  of  the  alveoli  surrounding  it  were  fully  engorged.  The  wall 
of  the  blood  vessel  on  the  opposite  pole  was  likewise  crammed  full  with  pycnotic 
round  cells,  in  parts  breaking  up  to  fine  debris,  the  lumen  contained  pink  homogene- 
ous substance  (serum),  red  corpuscles  and  in  parts  clusters  of  round  cells. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

(b)  This  was  a focus  with  a small  centre  of  debris,  taking  the  stain  deeply  and 
uniformly.  Between  the  round  cells  were  patches  of  red  corpuscles  filling  on  one 
side  about  a quarter  of  the  focus. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  and  haemorrhage. 

5.  This  was  the  greater  portion  of  a focus,  8x6  m.m.  Three  zones  were  seen,  a 
small  centre,  a broad  pinkish  middle  zone  and  a darkish  peripheral  zone  of  uneven 
thickness. 

Microscopical  Examination. — The  central  portion  consisted  of  black  nuclear 
detritus,  its  outlines  were  irregular.  A general  alveolar  arrangement  could  be  made 
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out,  well  pronounced  in  some  parts  and  less  in  others.  The  septa  were  transparent. 
The  wide  pinkish  zone  surrounding  the  centre  was  in  the  greatest  extent  homogeneous. 
In  most  parts  it  contained  nuclear  detritus  and  some  larger  nuclear  fragments  were 
also  present.  In  some  places  an  alveolar  structure  could  be  recognised,  the  alveolar 
septa  wei’e  indicated  by  black  lines,  where  the  contents  were  homogeneous  ; 
or  by  pale  lines,  where  the  contents  were  nuclear  detritus.  In  the  peri- 
phery of  this  zone  the  capillaries  were  engorged  and  thus  stood  out 
prominently,  red  corpuscles  had  also  entered  into  the  adjoining  parts 
forming  ill-defined  haemorrhagic  areas.  The  outer  zone  consisted  of  epithelioid  cells 
and  round  cells,  the  latter  more  in  the  periphery  and  around  blood  vessels,  the  walls 
of  which  were  crammed  full.  In  this  zone  an  alveolar  structure  was  also  visible, 
outlined  by  engorged  capillaries  or  black  septa,  the  lumen  obliterated  by  cellular  and 
homogeneous  pinkish  substance.  The  black  septa  consisted  of  pycnotic  nuclei  and 
debris.  In  the  outer  zone  distinct  fibroblastic  tissue  could  be  recognised. 

Diagnosis. — Malleosis  nodularis  and  haemorrhage.  (Advanced  transition  stage). 

6.  Microscopical  Examination. — A small  focus,  2 m.m.  in  diameter,  between  two 
portions  of  a bronchus,  both  cut  longitudinally,  at  one  side  of  a thick,  at  the  other 
of  a small  calibre  and  adjoining  an  artery ; a capillary  engorged  with  blood  ran 
longitudinally  through  the  focus,  interrupted  at  one  place,  owing  probably  to  one 
portion  lying  below  the  plane  of  the  section  ; it  branched  in  several  places.  This 
focus  consisted  of  round  cells  thickly  packed,  which  showed  pycnosis  on  two  places 
and  the  beginning  of  karvorrhexis.  All  the  vessels  in  the  bronchi  and  in  the  alveoli 
were  filled  with  blood.  The  adventitious  coat  of  the  bronchi  contained  round  cells, 
which  were  also  seen  in  the  lumen  of  the  larger  bronchus. 

Diagnosis. — Pneumonia  miliaris  fibrinosa.  malleosa.  (Incipient  glanders  nodule). 

7.  A small  focus  2 m.m.  consisting  of  a central  speck  of  nuclear  detritus,  sur- 
rounded by  a pinkish  homogeneous  zone  and  a dark  zone  of  nuclei  in  the  periphery. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

8.  A focus  about  2 m.m. 

Microscopical  Examination. — Three  distinct  zones  could  be  recognised  : a centre 
of  nuclear  detritus,  a pale  middle  one  of  epithelioid  cells  and  a darker  external  one 
of  round  cells.  In  the  outer  zone  was  an  alveolar  meshwork  indicated  by  fully  en- 
gorged capillaries.  The  lumen  of  the  alveoli  was  obliterated.  Some  capillaries  of 
the  middle  zone  were  also  filled  and  the  centre  showed  a faint  indication  of  alveolar 
structure.  The  whole  section  was  full  of  blood. 

Diagnosis. — Malleosis  nodularis.  (Glanders  nodule  in  the  process  of  encapsula- 
tion). 

9.  Two  nodules  in  the  same  section,  1-5  to  2 m.m.  in  diameter. 

Microscopical  Examination. — (a)  A dustlike  nuclear  central  detritus,  surrounded 
by  a pale  zone  of  epithelioid  cells  and  a thick  outer  zone  of  round  cells  and  fibro- 
blasts. Both  outer  zones  contained  much  blood. 

Diagnosis.- — Malleosis  nodularis.  (Advanced  transition  stage  of  glanders  nodule). 

(6)  This  nodule  was  a tangential  section  through  the  outer  zone  of  the  capsule. 
It  had  a cellular  structure  with  pycnotic  round  cells  and  fibroblasts.  In  the  peri- 
phery were  some  clefts  lined  with  cubical  cells.  Two  longitudinal  sections  of  vessels 
were  crammed  full  of  round  cells.  Between  the  two  nodules  ran  a bronchus  cut 
longitudinally. 

Diagnosis. — Malleosis  nodularis.  (Advanced  transition  stage  of  glanders  nodule). 

Epicrisis. — In  this  case  various  stages  in  the  formation  of  the 
glanders  nodules  could  he  recognised.  A fibrinous  miliary  pneu- 
monia with  pycnotic  nuclei,  including  nuclear  detritus  was  repre- 
sented by  various  foci;  the  greater  number  of  nodules  belonged, 
however,  to  the  encapsulated  type,  amongst  which  were  different 
stages  of  evolution.  The  usual  number  of  zones  were  present;  a 
central  necrotic  one,  consisting  of  nuclear  detritus  in  which  the 
outlines  of  the  former  alveolar  septa  were  visible,  the  outer  portion 
of  this  zone  was  as  a rule  devoid  of  nuclear  substance  and  had  a 
homogeneous  appearance;  it  bordered  on  to  the  epithelioid  cell  zone 
which  consisted  of  fairly  large  cells.  Round  cells  were  situated  on 
the  border  line  between  the  epithelioid  cell  zone  and  the  fibrous 
capsule.  The  connective  tissue  zone  consisted  in  earlier  stages  of 
fibroblasts  and  in  the  later  stages  of  fibrillar  bundles,  which  latter 
passed  over  into  the  interalveolar  septa.  In  this  zone,  compressed 
alveoli  were  present,  in  which  the  alveolar  cells  had  become  cubical 


in  form.  The  capillaries  of  the  capsule  were  arranged  concentrically 
and  frequently  fully  engorged  and  had  led  to  haemorrhages  in 
several  instances,  an  otherwise  unusual  occurrence  in  glanders.  In 
this  horse,  acute  and  old  glanders  foci  were  found  alongside  of 
each  other,  some  of  the  acute  were  of  a very  early  stage  whilst 
some  of  the  old  ones  were  fairly  far  advanced  in  encapsulation. 

XVII.  Horse  998G,  a six-year-old  albino  gelding,  was  submitted 
to  the  intrapalpebral  test  on  the  15th  December,  1915,  giving  a 
reaction.  On  the  17tli  December,  1915,  the  complement  test  gave 
a complete  fixation.  The  horse  was  killed  on  the  17th  December, 
1915,  as  a suspect  for  glanders. 

Post-Mortem. — The  left  lung  was  partly  retracted,  the  pleura  was  smooth,  a few 
small  bluish  spots,  size  of  a pe\,  were  present.  Numerous  nodules  were  found  in  both 
lungs,  they  were  placed  subcapsular  and  in  the  tissue,  size  from  a pin’s  head  to 
millet  seed,  majority  with  yellowish  centre  and  hyperaemic  zone,  lirm  in  consistence, 
easily  felt  through  the  pleura.  They  were  more  frequent  in  the  right  lung. 

1.  Microscopical  Examination. — Under  the  pleura  was  a wedge-shaped  greyish 
focus  in  which  all  the  alveoli  and  alveolar  passages  and  respiratory  bronchioles  were 
filled  with  a fibrinous  exudate.  Within  the  focus  were  three  cross  sections  of  a blood 
vessel  (artery).  The  tunica  media,  but  more  so  the  adventitia  were  crowded  with 
round  cells.  There  were  also  eosinophiles  amongst  them,  but  not  to  a great  extent. 
On  one  end  of  the  lobule  the  outlines  of  alveoli  had  disappeared  or  were  lost  in  a 
collection  of  polymorphonuclear  cells,  i.e.,  a small  abscess,  the  nuclei  being  partly 
pycnotic  and  karyorrhectic,  but  by  no  means  to  a great  extent.  The  capillaries  of  the 
alveoli  surrounding  this  place  were  filled  with  blood  and  stood  out  well,  the  alveoli 
-contained  a fibrinous  deposit.  More  towards  the  centre  of  the  focus  these  polynuclear 
cells  were  also  found  between  and  in  the  alveoli.  Pycnotic  cells  were  also  seen  in  the 
bronchioles.  In  parts  there  was  also  an  extrvasation  of  blood  into  the  alveoli. 
The  larger  vessels  contained  blood.  The  fibrin  stain  showed  the  alveoli  in  the 
periphery  of  the  nodule  plugged  with  fibrin  and  also  some  of  the  adjoining  ones. 

Diagnosis. — Pneumonia  miliaris  malleosa  fibrinosa  and  haemorrhage. 

2.  A protruding  white  focus  in  the  pleura,  size  of  a pea. 

Microscopical  Examination. — A 'focus  on  one  side  of  a vessel  (artery)  which  had 
Treen  cut  in  two  places.  The  adventitia,  contained  round  cells.  The  alveoli 
adjoining  this  vessel  on  one  side  were  filled,  some  with  homogeneous  substance 
(serum),  some  with  desquamated  cells.  In  some  places  the  outlines  of  the  alveoli  had 
disappeared  and  in  their  place  was  a conglomeration  of  cells  of  different  description 
in  which  round,  polymorohonuclear  and  desquamated  epithelial  cells  were  generally 
mingled.  In  some  places  the  nuclei  were  karyorrhectic.  They  formed  very  small  clust- 
ers, suggesting  an  alveolar  collection  of  polymorphonuclears.  Towards  the  opposite 
margin  of  the  focus  the  collection  of  cells  was  more  uniform  and  dense.  The  cells 
consisted  to  a great  extent  of  fibroblasts  (epithelioid  cells)  with  vesicular  nuclei  and 
round  cells  of  p’olyblast  and  lymphocytic  type.  In  parts,  whole  tracts  of  fibroblasts 
could  be  seen  as  if  in  process  of  arranging  to  form  a future  capsule.  In  some  places 
fine  fibrils  were  also  visible.  This  structure  was  arranged  concentrically. 

Diagnosis. — Malleosis  nodularis.  (Glanders  nodule  in  the  process  of  encapsula- 
tion. Transition  stage). 

3.  A greyish,  irregularly-shaped  area  within  the  lung  tissue. 

Microscopical  Examination. — A focus  in  which  the  alveoli  were  plugged,  their 
-outlines  however  were  distinct  In  the  periphery  and  also  within  were  cross-sections 
of  vessels  and  on  one  side  a small  bronchus.  The  immediate  neighbourhood  of  these 
was  infiltrated  with  round  cells.  Only  occasionally  was  an  eosinophile  cell  amongst 
them  ; polymorphonuclear  cells  were  somewhat  more  frequent,  but  by  no  means  pre- 
dominant. The  capillaries  of  the  alveoli  were  filled  with  red  corpuscles  and  the 
lumen  with  fibrinous  substance.  Polymorphonuclear  cells  were  scattered  about  every 
where,  in  parts  they  collected  and  partly  obliterated  the  alveolar  tissue  and  a aood 
many  were  undergoing  karvorrhexis,  breaking  up  into  fine  fragments  and  dust.  The 
phenomenon  of  karvorrhexis  was  however  not  striking.  The  polymorphonuclear  cells 
formed  a.  loose  zone  around  a centre  of  the  focus.  No  bacteria  were  seen  when 
stained  with  Claudius.  Fibrin  stain  showed  the  fibrin  up  well. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

4.  Under  the  pleura  a well-defined  white  nodule  with  an  opaque  centre. 

Microscopical  Examination. — A focus  under  the  pleura,  wedge-shaped,  with  the 

base  touching  the  pleura  (longest  diameter  6 m.m.)  in  which  the  alveoli  were  all 
^filled  with  exudate.  Two  zones  could  be  distinguished,  running  into  each  other 


244 


without  any  definite  demarcation.  There  was  an  outer  zone,  in  which  the  alveoli 
cohid  easily  be  recognised,  the  capillaries  being  filled  with  red  corpuscles,  and  a homo- 
geneous substance  (serum)  was  present  in  the  alveolar  lumens.  It  included  a central 
zone,  in  which  the  aveoli  were  obliterated  by  karyorrhectic,  nuclear  detritus,  no  mesh- 
work  of  the  septa  could  be  recognised.  Occasionally  an  individual  alveolus  filled  with 
desquamated  epithelial  cells  was  between  them.  In  the  transition  zone  between  the  two 
the  alveoli  contained  desquamated  cells  with  but  few  round  cells.  In  the  outer  area, 
strands  of  fibroblasts  were  seen  forming  short  bundles,  generally  concentrically 
arranged  but  not  connected  to  form  a capsule.  The  cross-section  of  some  bronchi 
showed  round  cell  collections  in  the  outer  coats  and  also  in  the  lumen.  Claudius 
stain  showed  a rare  number  of  cells  with  blue  granules,  apparently  mast  cells. 

Diagnosis.— Malleosis  nodularis.  { A glanders  nodule  in  the  process  of  encap- 

sulation. Transition  stage). 

5.  A consolidated  portion  of  the  lung,  greyish-white  with  a few  yellowish  streaks 
through  it. 

Microscopical  Examination.— More  than  half  of  the  alveoli  wrere  filled  with  an 
exudate.  It  contained  fibrin,  polymorphonuclear  and  desquamated  cells.  Occasion- 
ally the  fibrin  was  predominant  in  some  alveoli  but  generally  polymorphonuclear  cells 
and  desquamated  cells  -were  more  frequent,  the  leucocytes  occupying  the  centre  of  the 
alveoli  and  the  epithelial  cells  the  periphery.  In  some  instances,  the  alveolar  outlines 
were  clearly  set  off,  in  others  there  was  no  longer  any  distinction  possible.  Alveolar 
passages  and  respiratory  bronchioles  also  contained  leucocytes.  The  septa  traversing 
the  section  were  thickened  by  oedematous  infiltration.  In  portions  of  the  section, 
there  was  the  appearance  of  fibroblastic  tissue  between  the  alveoli,  containing  polymor- 
phonuclear leucocytes.  There  was  also  occasionally  some  pigment  in  the  septum. 
In  some  larger  bronchi  an  invagination  of  the  wall  into  the  lumen  was  seen,  con- 
taining a fairly  thick  stalk  with  strands  of  connective  tissue.  In  another  bronchus 
the  bud  in  the  lumen  had  been  cut  off  completely  and  was  thus  disconnected,  forming 
a sphere  within  a lumen.  Claudius  showed  rare  mastcells  but  no  bacteria  could  be 
seen. 

Diagnosis. — Pneumonia  fibrinosa  et  fi'oroblastica  malleosa.  (Granulation  tissue). 

6.  Lymph  Glands. — The  main  feature  was  the  existence  of  a number  of  foci  in 
which  necrosis  was  proceeding.  The  centre  consisted  of  a dustlike  mass  of  kary- 
orrhectic nuclei,  taking  the  stain  by  no  means  intensively.  Around  this  centre  was  a 
zone-  of  homogeneous  looking  substance  containing  fibrin  (fibrin  stain).  In  the  inter- 
necrotic  areas  the  normal  germinative  centres  could  be  recognised  and  the  sinuses- 
were  distended  with  large  round  cells.  Here  also  fibrinous  deposit  was  seen. 
Fibrillar  strands  of  connective  tissue  divided  the  gland  into  a number  of  sub-sections. 
In  the  periphery  of  the  section  in  particular  was  an  increased  amount  of  connective 
tissue.  The  sinuses  contained  a number  of  giant  cells,  sometimes  placed  within  the- 
fibrinous  deposit. 

Diagnosis. — Lymph  adenitis  malleosa.  (Encapsulated  glanders  nodule). 

7.  This  section  resembled  the  previous  one.  There  was  more  fibrillar  connective 
tissue  present,  particularly  in  the  marginal  zone.  The  sinuses  were  distended,  did 
not  contain  as  many  cellular  elements  as  in  the  previous  one,  there  being  a homogene- 
ous substance  present,  filling  the  fissures  and  forming  small  pools.  In  Darts  the  reti- 
cular tissue  was  clearly  visible.  The  necrotic  areas  were  in  the  medullary  portion. 

Diagnosis. — Lymph  adenitis  malleosa.  (Encapsulated  glanders  nodule). 

E pier i. sis. — This  horse  was  killed  on  account  of  the  positive- 
results  obtained  by  both  mallein  and  complement  fixation.  Three- 
different  types  of  lesions  were  seen : (a)  the  fibrinous  pneumonia 
with  the  chromatoteetie  disintegration  of  the  cell  nuclei ; (b)  the- 
focus  in  a stage  of  encapsulation,  but  not  yet  far  advanced,  the- 
fibroblasts  concentrically  arranged  ; (V)  a lesion  apparently  not  con- 
nected with  glanders;  the  invagination  of  the  wall  of  a bronchus 
into  its  lumen.  This  was  probably  of  an  older  standing  and  of 
different  origin  and  might  be  diagnosed  as  a bronchitis  fibroblastica 
of  probably  traumatic  origin.  The  presence  of  eosinopliile  cells  was 
rather  remarkable  in  some  foci.  They  were  not  found  in  great 
numbers  and  were  looked  upon  to  be  due  to  some  simultaneous 
parasitic  infection. 

XYIII.  Horse  GOO.  This  horse  was  condemned  by  an  officer  of 
the  S.A.V.C.  at  Roberts  Heights  as  glanderous,  after  it  had  given  a 
positive  mallein  reaction. 


Post-Mortem. — The  lungs  showed  numerous  nodules,  both  subpleural  and  in  the 
depth  of  the  organ.  They  showed  a little  pus  centre  surrounded  by  a more  or  less 
translucent  grey  zone,  but  no  hyperaemia  or  haemorrhage  was  present. 

1.  Lungs. — A nodule  consisting  of  three  zones  : a greyish  outer  zone  (capsule),  a 
brownish  irregularly-shaped  middle  one  and  a white  pith. 

.1/ i ctosco picul  Examination. — The  centre  consisted  of  nuclear  detritus  of  fairly 
coarse  particles,  undergoing  karyorrhexis  ; the  middle  zone  contained  engorged  capil- 
laries and  alveoli,  filled  with  homogeneous  substance  (fibrin) ; in  the  outer  zone  the 
walls  of  the  alveoli  appeared  thickened,  the  fibroblasts  between  the  alveoli  were 
distinct.  The  alveoli  contained  desquamated  epithelial  cells  and  scattered  about  were 
polymorphonuclear  corpuscles.  The  alveoli  also  contained  homogeneous  substance 
(serum). 

Diagnosis. — Malleosis  nodularis.  (A  glanders  nodulfe  in  the  process  of  encapsul- 
ation). 

2.  A greyish-white  nodule,  surrounded  by  a thin  brownish  zone. 

Microscopical  Examination. — The  centre  showed  diffuse  nuclear  detritus  of  dust- 
like appearance,  around  it  was  a narrow  zone  of  epithelioid  cells,  some  of  the  cell 
bodies  seemed  enlarged.  Between  the  centre  and  this  middle  zone  was  a fissure. 
The  cells  surrounding  the  fissure  showed  a reddish  tint  in  their  plasma  (necrobiosis). 
The  outer  periphery  of  the  nodule  consisted  in  its  inner  layer  (adjoining  the  middle 
zone)  of  lymphocytes  and  polyblasts,  and  in  the  outer  layer  of  fibroblasts  and  collagen 
fibres.  The  capillaries  of  the  surrounding  lung  tissue  were  engorged. 

Diagnosis. — Malleosis  nodularis.  (A  glanders  nodule  in  the  process  of  encapsul- 

ation. Advanced  transition  stage). 

3.  In  the  lung  tissue  an  oblong,  whitish,  shiny  nodule. 

Microscopical  Examination. — A bronchus  was  cut  longitudinally,  it  was  surround 
ed  by  round  cell  groups,  karyorrhexis  was  seen  within.  In  particular  one  cell  group, 
placed  at  a right  angle  to  the  bronchus,  showed  the  karyorrhectic  centre  connected 
with  the  lumen  of  the  bronchus.  Very  small  karyorrhectic  foci  were  also  under  the 
epithelial  layer  of  the  bronchial  lining. 

Diagnosis. — Peribronchitis  malleosa. 

4.  A white  focus,  oval-shaped. 

Microscopical  Examination. — The  focus  consisted  of  a fairly  thick  fibrous  capsule, 
in  which  were  still  a few  alveoli,  the  epithelial  cells  however  were  cubical.  The 
centre  consisted  in  the  main  of  deeply  stained  nuclei  of  round  cells ; there  were  also- 
fibroblasts  and  polyblasts  present.  There  were  faint  indications  of  karyorrhexis. 
One  giant  cell  was  noticed. 

Diagnosis. — Malleosis  nodularis.  (Encapsulated  glanders  nodule). 

5.  A shiny  white  nodule  about  5 m.m.  in  diameter. 

Microscopical  Examination. — The  centre  (broken)  consisted  of  cells  undergoing 
karyorrhexis.  The  tissue  surrounding  the  centre  was  rich  in  pus  cells  ; there  was  a 
bronchus  leading  into  it,  filled  with  pus  cells.  The  outer  zone  consisted  of  connective 
tissue. 

Diagnosis. — Broncho  pneumonia  malleosa. 

Epicrisis. — In  the  lungs  were  two  foci  that  differed  somewhat.. 
One  involved  a bronchus  the  walls  of  which  showed  cellular  infiltra- 
tion, in  which  a slight  karyorrhexis  was  taking  place  and  a second' 
one  into  which  a bronchus  was  leading  plugged  with  pus  cells.  The 
two  processes  were  diagnosed  as  peribronchitis  and  bronchopneu- 
monia malleosa,  on  account  of  the  karyorrhexis  occurring.  The  rest 
of  the  lesions  were  glanderous  nodules  in  the  process  of  encapsulation 
or  were  encapsulated.  It  would  appear  that  in  this  case  the  bronchi 
formed  an  avenue  of  infection  and  that  the  glanders  process  stopped 
in  the  bronchial  walls  and  its  immediate  neighbourhood. 

XIX.  Mule  W.7647,  mallein  reactor,  Roberts  Heights,  destroyed 
on  the  6th  July,  1917. 

1.  Microscopical  Examination.  (Email  power). — Lungs  : A focus  4 m.m.  in 

diameter,  consisting  of  three  distinct  zones.  The  centre  appeared  somewhat  dark,  it 
was  surrounded  by  a fairly  wide  pink  zone  and  by  a purple  outer  zone. 

( Higher  Magnification). — The  centre  consisted  of  an  irregular  roundish  patch  of 
karyorrhectic  nuclear  substance,  in  which  an  alveolar  design  could  be  made  out  fairly 
distinctly,  the  septa  had  a pinkish  colour:  some  parallel  cracks  traversed  the  focus. 
The  middle  zone  was  homogeneous,  pink,  with  a few  nuclear  particles  scattered  about, 
here  also  some  aveolar  design  could  be  made  out,  indistinct  near  the  inner  peri- 
phery. but  more  distinct  in  the  outer  one,  where  some  of  the  capillaries  were  still 
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filled  with  blood  corpuscles.  Isolated  alveoli  or  small  groups  of  them  projected  into 
the  outer  zone,  which  consisted  of  alveoli  filled  with  desquamated  cells  and  leucocytes  ; 
the  desquamated  cells  showed  signs  of  disintegration.  The  outer  alveolar  septa  were 

indistinct  and  contained  fully  engorged  capillaries.  The  alveoli  were  filled  with 

serum.  In  the  more  peripheral  portion  longitudinal  sections  of  bronchi  were  present 
filled  with  homogeneous  pink  substance  (serum).  The  adventitia  of  the  larger  blood 
vessels  belonging  to  this  portion  were  crammed  full  of  leucocytes. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  malleosa. 

2.  A round  focus  with  a diameter  of  5 — 6 m.m.  It  contained  two  small,  deeply 
.stained,  irregularly-outlined  specks  in  the  central  portion. 

Microscopical  Examination. — Under  low  power  (16  x)  the  speck  was  seen  to  con- 
sist of  nuclear  detritus.  It  was  surrounded  by  a pinkish  zone.  In  the  rest  of  the 
nodule  the  alveoli  were  filled  with  homogeneous  substance  and  the  interalveolar  septa 
appeared  thicker  and  were  filled  with  cellular  material.  In  the  periphery  cross-sec- 
tions of  bronchi  were  present  and  further  out  the  alveoli  were  filled  with  serum. 
Under  higher  power  (62  x)  it  became  quite  clear  that  the  triangular  shaped  mass  of 
necrotic  nuclear  detritus  originated  at  its  apex  from  a bronchus,  of  which  the  epith- 
elial lining  was  quite  distinct  and  its  lumen  was  filled  with  the  nuclear  detritus.  In 
the  centre  of  the  nuclear  mass  the  alveolar  outlines  were  still  visible  and  also  in  the 
pinkish  homogeneous  zone  surrounding  it,  in  the  latter  some  of  the  capillaries  were 
still  filled  with  blood.  The  blood  vessels  present  in  this  focus  showed  the  adventitia 
.crammed  full  of  round  cells.  The  septa  between  the  alveoli  filled  with  pink  sub- 
stance were  indistinct,  they  were  thickened  and  here  round  cells  were  very  frequently 
mingled  with  polymorphonuclear  leucocytes,  which  were  in  the  minority.  At  some 
places  the  cells  with  an  epithelial  appearance  were  distinct  : they  were  desquamated 
cells,  which,  along  with  round  cells,  filled  the  lumen  of  the  alveoli  more  or  less  com- 
pletely In  some  places  in  the  alveolar  septa  narrow  tracts  of  spindle  shaped  cells 
were  present.  They  were  disconnected  and  ran  along  the  course  of  the  alveolar 
septa.  The  surrounding  alveolar  tissue  was  filled  with  serum  and  the  capillaries  were 
fully  engorged  and  stood  out  clearly.  This  nodule  was  situated  directly  under  the 
pleura. 

Diagnosis. — Broncho-pneumonia  lobularis  malleosa. 

3.  Under  the  pleura  was  a nodule  about  6 m.m.  in  diameter.  An  oval-shaped 
inner  zone  was  seen,  faintly  surrounded  by  a purple  zone,  that  faded  gradually  off 
.towards  the  periphery. 

Microscopical  Examination. — Under  68  x power  the  central  portion  appeared  to 
be  fibrin,  mixed  with  karyorrheetic  nuclei,  scattered  about  somewhat  loosely.  The 
outlines  of  this  zone  were  quite  irregular  and  no  alveolar  design  could  be  made  out, 
though  some  sort  of  a patchy  appearance  was  present.  The  centre  was  bordered  by 
an  irregular  zone  of  round  cells,  no  alveolar  design  could  be  made  out  here  either, 
but  it  was  evident  that  the  density  of  the  zone  was  also  due  to  the  desquamation  of 
epithelial  cells,  which,  although  obscured  by  the  round  cells  in  most  parts,  was  fairly 
distinct  in  others.  The  whole  was  surrounded  by  a fibrous  tissue.  The  adjacent 
lobules  showed  similar  thickenings  of  their  walls,  whilst  their  alveoli  were  filled  with 
serum  and  blood.  The  alveoli,  adjacent  to  the  septum  outside  the  nodule,  showed 
cubical  cells  and  cleft-like  spaces. 

Diagnosis. — Malleosis  nodularis.  (Encapsulated  glanders  nodule). 

4.  Here  three  adjacent  lobules  were  involved.  Their  lumens  were  filled  with 
serum  and  some  with  fibrin  and  contained  desquamated  cells.  In  the  middle  one, 
the  septa  were  much  thickened  by  fibroblasts  and  round  cells.  The  picture  of  the 
central  lobule,  containing  fibrin  and  bordered  by  thickened  septa,  resembled  that  of 
the  periphery  of  a glanderous  nodule.  Hence  the  section  was  one  through  the  peri- 
phery of  a glanders  nodule,  in  which  the  capusle  had  not  yet  completely  formed. 

Diagnosis. — Malleosis  nodularis.  (Glanders  nodule  in  process  of  encapsulation). 

5.  The  centre  of  this  focus  consisted  of  karyorrheetic  nuclear  material,  arranged 

in  alveolar  grouping ; the  outlines  of  which  were  seen  in  some  places  and  not  in 
others.  The  focus  was  surrounded  by  a pinkish  zone  which  in  parts  penetrated  into 
the  central  portion.  In  its  outer  periphery,  alveolar  outlines  were  visible.  The  zone 
adjacent  to  this  was  one  of  alveoli,  containing  fibrin.  It  bordered  at  the  periphery 
on  to  the  septa  of  the  lobules  which  were  thickened.  In  some  of  the  alveoli  the 
epithelial  lining  showed  desquamation  of  the  cells.  The  adjacent  lobules  also  con- 
tained serum  and  desquamated  cells,  the  capillaries  in  the  septa  were  filled  with  white 
•corpuscles.  * 

Diagnosis. — Pneumonia  fibrinosa  malleosa. 

Epicrisis. — Tlie  ease  was  one  of  glanders,  m which  the  nodules 
were  in  various  stages  of  evolution.  Some  of  the  foci  belonged  to  the 
fibrinous  pneumonia  type,  whilst  others  were  in  the  transition  stages 
/of  encapsulation. 
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PART  II.  HELMINTHIASIS. 

Lesions  caused  by  Helminths. 

As  stated  in  the  introductory  notes,  eosinophilia  was  considered' 
to  be  an  indication  of  a helminthic  infection,  although  the  presence- 
of  the  causal  agent,  a cysticercus  or  a nematode  was  not  always 
demonstrated.  Hence  in  these  investigations  no  particular  attempt 
was  made  to  prove  the  presence  of  worms  where  eosinophilia  was 
noted.  Generally  speaking,  in  the  majority  of  lesions  no  parasites 
were  found,  but  an  explanation  for  this  might  be,  that  they  would 
have  been  found,  if  serial  sections  had  been  cut.  There  is,  however-, 
also  another  explanation  to  which  reference  will  be  made  later  and 
which  is  connected  with  the  life  history  of  the  nematode,  considered 
by  the  writer  to-  be  the  main  cause  of  the  nodules.  Before  discus- 
sing the  etiology  in  further  detail,  it  will  be  advisable  to  investigate- 
the  pathological  histology  of  these  lesions  and  to  relate  them  to  then- 
naked  eye  appearance,  on  which  the  macroscopical  classifications  of 
nodules  generally  is  based.  In  this  paper  a grouping  has  been 
attempted  from  the  histological  point  of  view  for  the  purpose  of" 
description  and  discussion,  taking  into  consideration  the  progressive 
evolution  of  the  nodule  from  a simple  exudative  process  to  the  finally 
calcified  stage: — 1.  Exudative  lesions  localised  in  the  alveolar  tissue 
(Pneumonia  miliaris  helminthica  (haemorrhagica  et  fibrinosa)).  2. 
Exudative  lesions  distinctly  connected  with  the  bronchi  and  bron- 
chioles (Bronchitis  et  Peribronchitis  et  Pneumonia  peribronchialis 
helminthica).  3.  Productive  lesions  (Bronchitis,  Peribronchitis  et 
Pneumonia  peribronchialis  fibroblastica ; Pneumonia  fibroblastica  et 
fibrosa).  4.  Organised  nodules  (nodules  in  different  transition 
stages): — a.  Helminthiasis  nodularis  fibroblastica.  b.  Helmin- 
thiasis nodularis  fibrosa,  c.  Helminthiasis  nodularis  chalicotica. 

I.  Exudative  lesions  localised  in  the  alveolae,  tissue. 

This  group  may  be  divided  into  two  sub-sections,  (a)  In  this 
section  the  lesions  consisted  to  a considerable  extent  of  blood  extra- 
vasations. These  appeared  to  the  naked  eye  as  reddish  or  black  foci 
or  nodules  of  small  dimensions,  given  in  one  instance  as  2 m.m.  or 
as  a nodule  with  a black  pith.  They  might  conveniently  be  called 
the  red  foci.  The  microscopical  examination  revealed  the  presence- 
of  blood  extravasation  into  the  alveoli  and  the  interalveolar  and  in- 
terlobular septa  of  the  region  concerned.  Eosinopliile  cells  were- 
present  and  either  filled  the  alveolar  spaces  completely  or 
were  scattered  about;  in  some  parts  the  desquamation  of  the  epithe- 
lial alveolar  cells  had  taken  place  and  fibrin  was  also  present.  No 
parasites  were  seen  in  these- foci.  They  were  either  absent  or  the 
section  missed  them.  The  foci,  however,  could  be  considered  to 
represent  one  of  the  initial  stages  in  the  formation  of  a parasitic 
nodule,  either  caused  by  an  embolic  helminth  which  broke  the  capil- 
laries or  small  vessels,  or  the  nematode  entered  from  a bronchus  or 
a bronchiole  or  via  the  alveolar  passage  into  the  alveolar  tissue,  break- 
ing the  structure  in  its  passage  and  thus  causing  a haemorrhage  by 
rliexin.  The  examination  of  the  lesions  did  not  show  which  of  the- 
two  was  the  right  explanation;  both  may  hold.  That  the  lesions- 
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were  not  simple  haemorrhages  was  shown  by  the  presence  of  the 
eosinopliiles  and  round  cells  in  rather  large  numbers. 

(b)  In  the  second  sub-section  were  included  the  lesions  which  on 
microscopical  examination  appeared  to  consist  mainly  of  leucocytic 
and  round  cellular  exudate.  The  naked  eye  appearance  of  these 
lesions  was  given  in  the  cases  freshly  examined  os  greyish  nodules, 
as  greyish  green  or  greyish,  translucent.  The  nodules  fixed  in  for- 
malin appeared,  in  the  greater  number  of  cases,  as  bluish  and 
opaque  or  frequently  as  bluish  at  the  periphery  and  whitish  in  the 
centre.  They  apparently  corresponded  with  the  greyish  translucent 
nodules  of  the  fresh  lungs.  A number  of  nodules  both  of  fresh  and 
fixed  specimens  were  stated  to  possess  a white  centre.  The  pre- 

sence of  a red  zone  around  the  grey  translucent  nodules  was  also 
registered.  Most  of  the  nodules  were  fairly  well  defined  and  small, 
reaching  in  size  up  to  that  of  a pea  and  were  shotty  on  palpation. 
Other  nodules  were  not  so  distinctly  circumscribed,  appearing  on 
palpation  as  lumpy  thickenings  of  the  tissue  and  on  section  either  as 
a simple  hyperaemic  area  not  raised  over  the  cut  surface  or  as  a 
whitish-grey  focus  more  or  less  diffusely  outlined,  or  as  a consolida- 
tion of  tissue  including  white  septa  and  white  specks.  Sometimes 
these  foci  were  of  a brownish  colour.  In  fixed  specimens  some  of 
the  lesions  were  recognised  as  homogeneous  smooth  foci  with  and 
without  small  white  specks  and  with  the  brownish  colour  more  pro- 
nounced. A smooth  periphery  was  frequently  recognised  in  the  sur- 
rounding zone  of  a nodule  contrasting  with  the  healthy  lung  tissue 
on  the  one  side  and  the  consolidated  centre  on  the  other.  Some  were 
more,  some  were  less  resistant  to  pressure;  all  however  could 
easily  be  cut  with  the  knife.  The  histological  structure  of  these 
nodules  showed  certain  common  features;  they  might  be  classed 
into  two  groups,  nodules  which  had  a homogenous  structure 
throughout  and  nodules  with  a whitish  centre.  All  foci  represented 
a miliary*  exudative  pneumonia  in  which  the  emigration  of  eosino- 
phile  cells  was  the  preponderating  feature,  round  cells  were  very 
uumerotis  and  a fibrinous  character  of  the  liquid  exudate  was  evident 
in  many  instances.  In  other  lesions  the  presence  of  fibrin  was  not 
so  distinct  or  not  recognised  as  such  and  was  frequently  entirely 
obscured  by  the  emigrated  cells.  In  almost  all  cases,  however,  a 
serous  transudate  was  present  in  the  alveoli  or  septa  of  the  focus  and 
in  its  immediate  surroundings.  The  distribution  of  the  cells,  their 
frequency  or  density,  and  the  more  or  less  pronounced  prevalence 
of  serous  or  fibrinous  exudate  were  responsible  for  the  different 
macroscopical  aspects  of  the  nodules.  The  translucid  grey  no- 
dule consisted  almost  exclusively  of  eosinophile  and  round  cells; 
they  filled  the  alveoli  completely  and  formed  thick  clusters,  th ex* 
occupied  the  interalveolar  septa,  they  filled  the  capillaries  or  were 
seen  in  the  different  coats  of  the  vessels  in  which  they  had 
apparently  been  fixed  in  their  emigration  ; some  small  vessels  were 
actually  plugged  with  thrombi  consisting  of  eosinophile  cells:  the 
bronchioles  also  showed  them  either  in  their  lumens  or  traversing 
their  various  coats.  In  the  foci  which  appeared  grey,  opaque,  greyish- 
white  or  brownish  these  cells  were  less  densely  packed,  the  alveolar 

In  this  article  the  term  “miliary”  Includes  nodules  the  size  of  a bean  and  larger, 
although  sensu  strictu  it  designates  only  smaller  dnes. 


lumens  were  filled  with  a serous  fibrinous  exudate  or  with  desquamated 
-4-ells  and  frequently  red  corpuscles  were  present.  The  white  cells 
were  individually  scattered  or  distributed  in  the  shape  of  small 
clusters,  they  were  also  in  the  septa,  arteries  and  bronchial  branches 
of  the  immediate  surrounding  of  the  area  concerned.  Sometimes  the 
cells  collected  in  clusters  had  more  or  less  pycnotic  nuclei.  These 
foci  were  thus  less  transparent  than  those  which  consisted  almost 
entirely  of  a thick  collection  of  intact  white  cells.  The  presence  of 
fibrin  and  of  blood,  extravasated  or  gorged  in  the  capillaries  was 
apparently  responsible  for  the  opacity  and  darker  shading 
(brownish)  of  some  lesions  together  with  the  desquamation  of  the 
•epithelial  cells  which  underwent  disintegration.  The  white  centres, 
white  specks  and  the  pith  mentioned  in  the  different  lesions  were 
either  caused  by  the  presence  of  a necrotic  substance  within  the  cell 
collections,  which  stained  pink  with  eosin  and  was  well  marked  off, 
or  they  were  bronchi,  whose  lumens  were  distended  and  plugged  by 
exudate  or  were  surrounded  by  the  cross  and  longitudinal  section 
■of'  a normal  bronchus  which  had  not  been  recognised  as  such 
by  the  naked  eye.  The  necrotic  centre  consisted  of  the  debris  of 
eosinophiles,  and  included  pycnotic  nuclei  uniformly  distributed;  the 
bright  pink  substance  was  produced  by  the  coalescence  of  the 
eosinophile  granules  whilst  the  nuclei  were  undergoing  pycnosis  and 
remained  in  this  stage  for  a long-  time.  In  some  of  these  necrotic 
masses  remnants  of  nematodes  were  seen  in  the  form  of  loops  or  as 
single  rings  when* cut  transversely  or  obliquely.  In  one  instance  the 
nematode  was  embedded  in  a cluster  of  intact  eosinophile  cells,  this 
focus  apparently  represented  a quite  recent  infection,  necrosis  as  yet 
not  having  taken  place  and  no  haemorrhage  had  occurred.  In  the 
alveoli  adjacent  to  the  cellular  collections  in  several  instances  the 
epithelial  cells  of  the  lining  had  become  cubical  and  had  proliferated, 
the  septa  were  thickened  both  by  round  and  eosinophile  cells  as 
well  as  by  serous  infiltration.  Attention  should  be  drawn  to  the  fact 
that  a connection  of  the  foci  with  bronchi  was  not  clear  and  whilst 
some  of  them  stood  in  some  relation  to  bronchi,  cross  and  longi- 
tudinal sections  of  which  were  present  in  the  section  frequently 
containing  eosinophile  f-ells  in  their  tunics,  others  apparently  did 
not.  The  microscopical  examination  of  these  exudative  lesions 
described  as  nodules  thus  showed  that  the  dense  accumulation  of 
intact  eosinophile  cells  and  of  round  cells  appeared  to  the  naked  eye 
as  a grey  translucent  nodule,  the  variations  in  colour  to  greyish-white, 
opaque  and  brown  being  due  to  the  presence  of  other  exudative  pro- 
ducts such  as  fibrin  and  desquamated  cells  and  to  degenerative 
processes.  The  injection  of  the  capillaries  with  blood  and 
extravasations  of  such  would  cause  the  nodules  to  appear  brown  to 
dark  red  and  black  in  fixed  specimens. 

IT.  Exudative  Lesions  connected  With  the  Eicon  chi. 

Bronchitis  et  Peribronchitis  ct  Pneumonia  peribronch  ialis 
h elniinthica . 

The  diagnosis  of  a peribronchitis  was  made  in  a few  instances 
only.  Here  the  connective  tissue  supporting  the  bronchi  was  filled 
with  clusters  of  eosinophile  and  also  with  round  cells.  In  one 
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instance  the  nodule  was  of  3 m.m.  diameter  and  was  surrounded  by 
a bluish  zone,  this  description  having  been  made  from  a fixed, 
specimen,  would  correspond  with  a translucent  nodule  in  the  fresh 
organ.  The  peribroncliitic  collection  of  eosinopliiles  represented 
most  likely  a tangential  section  through  a focus  of  bronchial  origin, 
the  emigration  of  the  cells  having  extended  along  the  bronchial  coats. 

A fairly  large  number  of  foci  were  diagnosed  as  Bx-onchitis  and 
Peribronchitis,  the  alterations  being  present  within  and  without  the 
bronchus  or  bronchiole.  The  pathological  alterations  met  with  were 
of  varying  severity.  The  lumen  of  the  bronchus  contained  a plug 
of  mucous  exudate  or  of  eosinophile  cells.  In  most  instances  it  was 
a pink  substance  or  consisted  of  the  desquamated  epithelial  lining. 
The  pink  plug  was  apparently  due  to  the  coalescence  of  eosinophile 
cells  which  had  penetrated  into  the  bronchial  lumen  and  underwent 
necrosis;  the  presence  of  pycnotic  nuclei  bore  testimony  to  this 
interpretation.  The  walls  were  usually  thickened  by  serous  and 
cellular  exudate,  the  most  frequent  cells  being  the  eosinopliiles.  The 
distribution  of  these  cells  was  not  equal  throughout  the  bronchial  wall. 
In  some  instances  the  membrana  propria  was  free,  in  others  the  cells, 
were  seen  to  penetrate  it;  most  frequently  they  were  in  the  tunica 
muscularis  and  in  the  external  coat;  sometimes  crammed  or  forming 
clusters  distributed  irregularly  throughout  the  tunics.  In  some- 
instances  the  mucosa  was  broken,  only  pieces  of  it  were  left,  or  it 
was  entirely  absent,  and  the  muscularis  abutted  directly  on  to  the 
lumen;  under  such  conditions  the  accumulation  of,  eosinophiles  and 
also  round  cells  was  particularly  prominent.  It  was  also  noted  that 
the  structure  of  the  bronchial  wall  was  entirely  obscured  both  by 
serous  and  cellular  exudate,  the  constituent  portions  being  separated. 
The  presence  of  cartilage  which  was  embedded  in  clusters  of  eosino- 
philes  allowed  the  identification  of  the  focus  as  emanating  originally 
from  a bronchus.  The  peribronchial  connective  tissue  was  also  the 
seat  of  the  cell  collections,  the  vessels  being  plugged  by  eosinophiles, 
forming  thrombi  in  some  instances.  The  distention  of  the  bronchial 
walls  narrowed  the  alveolar  lumens  to  small  clefts  and  caused  the 
capillaries  to  take  a circular  arrangement.  A serous  exudate  was 
found  in  the  alveoli  immediately  adjacent  to  the  bronchi ; in  some 
instances  red  corpuscles  were  present.  Bound  cells  of  lymphatic 
type  were  alongside  or  mixed  with  the  eosinophile  clusters.  A 
nematode,  included  in  the  pink  plug,  occupying  the  bronchial  lumen 
was  seen  in  one  instance.  The  lesions  described  presented  them- 
selves to  the  naked  eye  under  various  aspects,  generally  as  a nodule 
averaging  in  size  a split  bean,  but  reaching  in  diameter  up  to  l.c.m. 
Some  were  better,  some  less  well  defined.  In  the  majority  of  cases 
they  were  described  to  be  of  grey  colour,  grey  translucent,  frequently 
with  a whitish  centre  and  also  surrounded  by  a haemorrhagic  zone, 
whilst  some  nodules  appeared  whitish  and  others  reddish.  The  con- 
sistency was  given  as  firm  or  soft,  in  no  instance  as  hard.  The.  white 
centre  was  caused  by  the  necrotic  substance  contained  in  the- 
bronchi.  This  necrotic  substance  sometimes  was  hard  and  on  section 
rose  over  the  surface  as  hard  particles,  described  as  calcareous.  The 
nodule  thus  macroscopically  would  belong  to  the  grey  and  grey 
translucent,  to  the  greyish-white  and  the  reddish  nodules.  The  red- 
dish colour  was  due  to  an  admixture  of  extravasated  blood  or  to  the- 
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injection  of  the  capillaries,  which  was  still  associated  with  these 
inflammatory  processes. 

In  most  lesions  the  inflammatory  process  had  traversed  the 
bronchial  walls  and  penetrated  into  the  adjacent  alveolar  tissue. 
Thus  they  did  not  represent  a broncho-pneumonia  in  the  true  sense 
of  the  term,  as  they  did  not  extend  .via  the  bronchial  lumen  into 
the  alveoli  but  through  the  bronchial  walls  into  the  adjacent 
tissue.  They  were  not  confined  to  the  volume  of  a particular 
lobule  but  occupied  a portion  of  one  or  a number.  The  lesions 
resembled  in  the  main  those  described  already.  They  could  be  sub- 
divided into  two  groups,  viz.  : one  with  an  intact  bronchial  mucosa 
and  one  in  which  ic  was  defective.  In  most  instances  the  mucosa 
was  intact  and  only  in  a few  was  the  absence  of  exudate  plugging 
the  lumen  noted.  The  exudation  was  either  of  a serous,  a mucous, 
a fibrinous  or  a cellular  nature  or  most  frequently  a combination 
of  two  or  more,  and  the  cellular  elements  consisted  principally  of 
the  eosinophile  type,  occasionally  neutrophile  leucocytes  and  round 
cells,  desquamated  epithelial  cells  were  also  present.  Some  plugs 
consisted  of  eosinophiles  exclusively  and  pycnosis  showed  itself  in 
different  degrees,  involving  only  a few  cells  in  some,  but  in  others 
a greater  number  leading  to  the  formation  of  the  bright  pink  plug-, 
which  was  found  in  the  majority  of  cases.  The  presence  of  nema- 
todes led  to  the  formation  of  the  plug,  which,  to  judge  from 
macroscopical  description,  was  frequently  hard  and  both  nematode 
and  plug-,  or  the  plug  alone,  led  later  to  the  destruction  of  the 
mucosa  and  of  the  bronchial  wall.  The  bronchial  wall  could  some- 
times no  longer  be  recognised,  but  occasionally  some  cartilage  re- 
vealed its  former  presence.  In  the  absence  of  a visible  destruction 
of  the  mucosa  the  infiltrative  process  extended  peripherally..  The 
various  coats  of  the  bronchi  became  thickened  by  serous  and  cellular 
exudate  and  serum,  fibrin  and  leucocytes  collected  in  the  alveoli 
alongside.  Sometimes  it  was  the  serous  exudate  in  the  alveoli  mixed 
with  desquamated  epithelial  cells  and  eosinophiles  that  dominated, 
-ometimes  it  was  the  cellular  element  and  principally  the  eosino- 
philes, which  occupied  all  spaces,  forming  thick  clusters  and  ob- 
scuring all  details;  sometimes  they  plugged  the  alveoli  and  left  the 
interalveolar  septa  clear  to  some  extent,  sometimes  they  were  in  the 
septa  and  in  the  adventitia  of  the  vessels  and  even  plugged  the 
lumens  of  the  capillaries.  Sometimes  all  the  bronchioles  belonging 
to  the  district  of  one  bronchus  showed  these  cells  in  lumen  and  walls 
and  the  process  then  approached  that  of  a broncho-pneumonia.  In 
some  cases  extravasated  blood  was  mixed  with  the  white  corpuscles 
or  the  capillaries  were  gorged  with  them  thus  compressing  the  lumen 
of  the  alveoli.  Alongside  of  the  eosinophile  cells  were  also  found 
round  cells,  forming  clusters  by  themselves  or  frequently  mixed  with 
the  eosinophiles;  they  were  also  found  in  the  walls  of  the  blood 
vessels  and  in  some  places  appeared  as  independent  collections  in  the 
periphery. 

The  macroscopical  appearance  of  these  foci  varied  considerably, 
some  were  described  as  greyish,  some  as  dark  or  dark  red,  greyish 
translucent,  some  as  yellowish,  some  were  situated  subpleurallv,  some- 
in  the  lung-  tissue.  The  outlines  were  given  as  definite  in  some  and 
as  indefinite  in  other  instances,  the  consistence  as  firm  and  resistant 
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to  the  knife.  A number  contained  a white  pith  or  one  or  more- 
white  specks,  some  of  which  were  of  calcareous  consistency.  These 
white  centres  corresponded  with  the  necrotic  masses  in  the  bronchi 
already  mentioned  before.  The  macroscopical  description  did  not 
differ  much  from  that  of  the  former  group  and  the  lesions  may  be 
classified  as  grey  translucent , grey  and  reddish  nodules.  The  latter 
again  due  to  the  admixture  of  extravasated  blood  or  congested  capil- 
la  lies.  In  one  or  two  cases  mention  was  made  of  the  presence  of  a 
capsule  which  apparently  had  to  be  interpreted  as  the  walls  of  a 
bronchus. 

III.  Productive  Changes. 

Bronchitis,  Peribronchitis,  Pneumonia  peribronchialis  fibroblastica 
et  fibrosa,  Pneumonia  fibroblastica  et  fibrosa. 

The  foci  described  under  the  first  heading  represented  a still 
further  stage  to  that  previously  mentioned.  Productive  changes 
had  set  in,  probably  partly  in  response  to  the  inflammatory  stimulus 
still  present  and  partly  to  the  presence  of  a necrotic  focus  which  called 
for  a pathological  organisation.  They  were  intended  for  the  repair 
of  the  defects  produced.  Practically  in  all  cases  the  bright  pink 
necrotic  substance  was  present  in  the  bronchial  lumen.  In  the 
few  instances  in  which  it  was  absent  it  probably  had  fallen 
out.  In  the  greater  number  of  cases  the  mucosa  was  also  broken, 
partly  or  completely  deficient,  the  defects  involved  the  greater  por- 
tion of  the  bronchial  wall,  of  which  sometimes  only  cartilage  or 
mucous  glands  were  left.  The  infiltration  with  eosinopliile  and 
round  ceils  obscured  the  histological  details,  both  of  the  bronchial 
walls  and  of'  the  adjacent  alveolar  tissue.  Amongst  these  cells  fibro- 
blasts and  fibrillar  strands  or  bundles  made  their  appearance. 
Sometimes  the  fibroblasts  were  dominant,  sometimes  the  fibrillar 
tissue  or  both  were  mixed  in  various  degrees.  The  fibroblasts  were 
arranged  in  different  ways.  The  interalveolar  septa  were  thickened 
and  the  alveolar  lumens  reduced  to  small  clefts,  in  which  the 
epithelial  lining  consisted  of  cubical  cells.  Or  the  fibroblasts  and 
fibrils  were  placed  in  the  bronchial  wall  or  in  the  peribronchial 
tissue  extending  into  the  interalveolar  septa  and  a more  or  less  con- 
centric arrangement  of  the  newly-formed  connective  tissue  became 
visible,  enclosing  the  focus  and  'thus  forming  a loose  capsule  not 
definitely  organised,  still  extending  into  the  interalveolar  septa  and 
into  the  lumens  themselves.  It  was  usually  the  thickest  in  the 
immediate  neighbourhood  of  the  bronchial  wall  in  which  the 
epithelial  lining  was  deficient.  Some  of  these  capsule  formations  so 
closely  resembled  a fibroblastic  or  fibrous  nodule  that  they  might 
be  considered  to  be  a transition  stage  to  the  fibrous  organisation  and 
would  thus  demonstrate  that  fibrous  nodules  indeed  originate  from  a 
bronchial  helminthic  infection.  The  fibroblastic  tissue  was  also 
noted  to  enter  the  lumens  of  some  of  the  alveoli  in  the  shape  of 
granulation  buds  that  occluded  the  lumens  more  or  less,  they  thus 
represented  the  picture  of  a bronchitis  obliterans  which  in  this 
instance  was  due  to  the  parasitic  trauma.  The  cellular  elements 
were  mainly  of  the  eosinopliile  type,  infiltrating  in  great  abundance 
both  the  old  and  the  newly  formed  tissue  : the  round  cells  were  in 
some  cases  equally  conspicuous,  in  places  it  was  the  one,  in  others 
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the  other  type  of  cells  that  dominated,  or  both  were  mixed  in 
various  degrees.  In  addition  to  these  cells,  plasma  cells  were  seen, 
easily  recognised  by  their  somewhat  larger  size  and  eccentric  posi- 
tion of  the  wheel  shaped  nucleus,  also  epithelioid  cells  between 
fibroblasts,  and  giant  cells  between  these  or  fibrillar  bundles.  All 
these  cells  were,  however,  rare.  The  presence  of  nematodes  or  their 
traces  was  shown  in  a number  of  instances  always  embedded  in  the 
bright  pink  substance  which  occupied  the  lumen  of  the  bronchi  or 
bronchioles.  In  one  instance  a helminthic  infection  was  diagnosed 
in  the  absence  of  the  eosinophile  cells,  based  on  the  presence  of  a 
nematode.  It  occupied  the  lumen  of  a bronchus  and  was  embedded 
in  an  abscess ; in  the  other  instances  only  the  pink  plug  pointed  to 
the  previous  presence  of  eosinophiles  which  had  apparently  given 
wav  to  the  subsequent  fibroblastic  organisation  of  the  defect  in 
which  again  pus  cells  were  quite  numerous  and  giant  cells  were  also 
seen.  Polymorphonuclear  neutrophiles  were  also  noted  in  connec- 
tion with  other  foci  in  which  fibroblastic  and  fibrous ' organisation 
occurred.  As  these  foci  in  fact  represented  granulation  ti-sue  the 
presence  of  these  cells  was  not  surprising.  Extravasated  blood  was 
also  >een  and  in  various  instances  injected  capillaries  traversing  or 
surrounding  the  foci.  Whilst  thus  the  original  bronchitic  process 
in  most  instances  would  lead  to  a definite  pathological  organisation 
in  the  shape  of  a nodule  there  was  in  other  cases  a different  issue 
which  led  to  the  formation  of  a simple  cicatrix.  These  cases 
have  been  diagnosed  as  Pneumonia  fibroblastica  et  fibrosa  helmin- 
thica.  Here  the  structure  consisted  of  a fibroblastic  or  fibrillar 
network  which  formed  meshes  which  either  coincided  with  the  inter- 
alveolar septa  or  formed  an  independent  reticulum.  Included  in  the 
meshes  were  eosinophile  and  round  cells.  Sometimes  the  alveolar- 
lung  tissue  could  still  be  recognised,  the  cells  having  become  cubical, 
sometimes  these  showed  necrosis.  The  connection  with  bronchi  was 
in  some  cases  evident,  the  fibrous  organisation  having  led  to  a 
bronchitis  obliterans.  The  bronchi  met  with  had  the  lumen  fre- 
quently filled  with  eosinophiles  and  in  some  cases  also  witlr  necrotic 
substance.  Into  this  group  might  also  be  conveniently  placed 
nodules  that  were  in  the  interstitial  tissue  or  in  the  pleura  and  which 
had  as  a base  a connective  tissue  structure  filled  with  eosinophiles.  The 
macroseopical  aspect  of  the  lesions  enumerated  varied  in  size,  colour 
and  consistency.  Most  were  described  as  reaching  the  'ize  of  a bean, 
some  were  smaller,  some  larger  and  reaching  that  of  a hazelnut. 
The  outlines  were  not  well  defined  in  all  cases  and  were  some- 
what irregular.  They  were  placed  near  the  pleura  and  in  the  depths 
of  the  tissue,  sometimes  the  bronchus  was  visible  by  naked  eye. 
The  colour  in  several  instances  was  given  as  somewhat  yellowish, 
/wle  yellow  and  white,  of  fleshy  fibrous  appearance.  Some  were 
stated  to  be  surrounded  by  a hyperaemic  zone,  some  possessed  one 
or  more  white  centres,  the  contents  of  which  were  either  soft  or 
calcareous,  or  protruding  as  hard  spicules  over  the  surface  of  the  cut 
section,  in  some  the  presence  of  the  ring  shaped  fibrous  tissue  was 
interpreted  as  a capsule.  Xone  of  the  foci  were  described  as  grev 
or  grey  translucid.  The  nodules  might  be  described  as  yelloici<sh, 
whitish  or  fleshy  nodules.  It  was  apparently  the  presence  of  fibro- 
blastic and  fibrillar  tissue  as  well  as  the  frequency  of  neutrophile 
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cells,  the  fibrinous  and  desquamative  exudate  that  was  responsible  for 
the  characteristics  given  together  with  the  retrogressive  changes 
occurring.  The  terms  calcareous  and  hard  spicules  referred  to  the 
necrotic  pith  in  the  lumen  of  the  bronchi,  which  was  encountered  in 
all  types  of  nodules  that  emanated  from  a bronchus.  The  macro- 
scopical  aspect  of  the  nodules  diagnosed  as  fibrous  helminthic 
pneumonia  or  cicatrix  appeared  as  a whitish  or  greyish  opaque  area, 
sometimes  surrounded  by  a haemorrhagic  zone. 

IV.  Nodules  in  transition  stages.  Organised  nodui.es. 

(a)  Helminthiasis  nodularis  fihrohlastica. 

This  diagnosis  was  selected  to  designate  a lesion  which  might 
be  considered  to  represent  a pathological  organisation  process,  result- 
ing either  from  a miliary  pneumonia  or  from  a bronchitis  and  its 
sequels.  The  origin  in  most  cases  was  no  longer  clear,  but  it 
might  he  assumed  in  considering  the  lesions  of  the  previous  groups 
that  most  were  related  to  a bronchus,  a portion  of  which  sometimes 
could  be  seen  in  the  capsule  itself.  The  lesions  in  the  greater  num- 
ber of  instances  were  of  uniform  type.  The  centre  was  occupied  by 
a bright  pink  substance  in  which  there  were  scattered  pyonotie  nuclei 
densely  packed.  Some  of  the  necrotic  centres  included  the  remnants, 
of  a nematode,  or  clear  transparent  spaces  revealed  its  previous  pre- 
sence, the  worm  itself  apparently  had  disintegrated  and  was  re- 
sorbed. Around  this  necrotic  patch  was  a zone  of  fibroblasts,  or  of 
epithelioid  cells,  or  of  giant  cells  or  of  fibrillar  tissue.  In  some  in- 
stances all  the  different  elements  were  present,  in  others  two,  whilst 
in  a few,  only  one.  In  most  cases  the  fibroblasts  formed  the  inner 
zone,  these  were  placed  either  radially  or  concentrically  to  the  necro- 
tic centre  and  occupied  a space  varying  in  width  in  the  various 
nodules.  In  some  instances  the  radially  nlaced  fibroblasts  were  the 
only  zone  present,  in  most  cases,  however,  they  passed  over  into  a 
concentric  arrangement.  The  epithelioid  cells  occasionally  formed 
the  zone  immediately  surrounding  the  central  necrotic  mass.  Also 
this  zone  was  of  different  width  in  the  different  lesions.  Generally, 
however,  the  epithelioid  cell  zone  was  surrounded  by  one  of  fibro- 
blasts, or  perhaps  better,  the  epithelioid  cells  peripherally  passed  over 
into  fibroblasts,  transition  forms  between  the  two  could  be  made  out 
sometimes  quite  distinctly.  This  zone  did  not  always  appear  as  a 
complete  ring  but  was  in  some  instances  interrupted  at  some  places 
or  only  remnants  were  left,  thus  giving  the  appearance  of  epithelioid 
cell  islands  separated  by  fibroblasts  or  included  in  fibrillar  strands. 

Alongside  of  epithelioid  cells  and  of  fibroblasts  were  also  found' 
giant  cells,  the  latter  in  some  instances  were  present  in  the  absence 
of  fibroblasts.  The  favourite  place  of  the  giant  cells  was  imme- 
diately bordering  1171011  the  central  mass  and  sometimes  in  notches  of 
its  contour.  In  other  cases  they  were  further  distant  amongst" 
fibroblasts  and  between  the  strands  of  the  fibrillar  tissue  of  the 
circumference.  The  cells  were  not  of  a regular  type,  they  varied 
much  in  size  and  shape,  and  in  the  number,  size  and  distribution  of 
nuclei,  which  were  commonly  placed  in  the  central  iiortion  of  the- 
cell  bodv  and  never  forming  a regular  corona  in  the  peripherv. 
Frequently  the  cells  bordering  the  central  necrotic  pith,  epithelioid.. 
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fibroblasts  or  giant  cells  alike — were  seen  undergoing  necrobiosis, 
the  outlines  of  the  innermost  cells  could  still  be  recognised,  but  they 
were  transparent,  homogeneous,  apparently  undergoing  dissolution. 
Sometimes  the  inner  portion  of  the  cells  showed  this  process  whilst 
the  outer  ones  still  stained  normally.  It  would  thus  appear  that 
from  the  central  necrotic  mass  a substance  diffused  centrifugally 
which  caused  the  dissolution  of  the  cells.  Adjacent  to  this  interme- 
diate zone  of  fibroblasts  or  epithelioid  cells,  or  both,  was  situated 
the  fibrillar  zone,  or  probably  more  accurately,  the  fibroblasts  gradu- 
ally passed  over  into  fibrillar  tissue.  Between  the  fibrils  of  these 
tissues  or  between  the  bundles  of  fibroblasts,  oval-shaped  vesicular 
nuclei  were  present,  usually  arranged  parallel  to  the  course 
of  these  fibres.  This  zone  was  of  different  widths  in  different 
nodules.  It  was  practically  always  present,  whether  the  interme- 
diate zone  was  epithelioid,  fibroblastic  or  both  or  neither.  It  varied 
in  the  density  of  the  structure,  sometimes  the  bundles  were  loosely 
arranged  with  irregular  spaces  or  often  concentrically  with  clefts 
between  them.  Peripherally  they  passed  over  into  the  interalveolar 
septa,  but  only  to  a very  limited  extent.  Only  in  a few  cases  did  they 
•course  distinctly  into  these  septa.  In  these  instances  the  alveoli 
were  compressed  and  the  epithelial  cells  of  the  alveoli  took  cubical 
forms  and  were  desouamated  or  proliferated  and  showed  different 
stages  of  necrobiosis  and  necrosis.  In  other  instances  the  fibrillar 
bundles  of  the  periphery  grouped  more  closely  together  and  formed 
.a  definite  capsule,  tliese  were  the  pronounced  transition  forms  to  the 
fibrous  stage.  The  cellular  elements  observed  in  these  nodules  be- 
longed to  the  eosinophiles  and  to  the  round  cells,  of  the  latter  both 
lymphocytes  and  polyblasts;  they  were  present  in  all  nodules,  only 
in  one  case  were  plasma  cells  present.  Eosinophiles  were  absent  in 
•one  case  only;  they  were  the  more  abundant  the  younger  the  nodule 
apparently  was  and  whilst  they  could  be  found  scattered  about  in 
■oil  zones,  they  were  most  richly  present  in  the  outer  zones  between 
fhe  loosely  or  concentricalljr  arranged  fibrillar  bundles,  either  re- 
gularly distributed  or  forming  clusters.  They  were  also  in  the  ad- 
jacent alveoli  and  particularly  in  the  septa,  and  could  still  he  found 
in  the  walls  of  adjacent  vessels  and  bronchi,  and  even  in  the  lumen 
of  the  capillaries.  In  some  nodules  there  was  a tendency  of  the 
non-eosinophile  cells  to  separate  from  the  eosinophile  ones,  actually 
forming  definite  rings  or  clusters  arranged  in  a circle.  Extrava- 
sated  blood  has  also  been  noted  in  the  zone  and  concentrically  ar- 
ranged capillaries. 

The  description  of  the  naked  eye  appearance  of  tliese  nodules 
varied  considerably.  It  was  given  in  some  instances  as  grey,  ns 
grey  tran. du cent,  as  white,  as  yellowish,  as  fibrous,  as  well  defined, 
including  a pith  or  one  or  more  white  specks,  as  possessing  a grey 
translucent  capsule,  varying  considerably  in  size,  from  a few  m. vi- 
ta almost  a centimetre,  from  a millet  to  that  of  a bean , shaft y an 
palpation,  with  soft  or  calcareous  contents,  with  hard  spicules  pro- 
truding over  the  cut  surface;  some  were  stated  to  be  haemorrhagic 
or  pig  waited . It  would  appear  that  these  various  terms  represented 
nodules  in  the  various  progressive  stages,  with  tlreir  modifications. 

I he  presence  of  calcareous  substance  referred  to  the  necrotic  centre, 
which  thus  resembled  that  already  met  with  in  the  bronchitic 


forms  and  their  complications,  whilst  the  haemorrhagic  pigment 
appearance  was  connected  with  extravasation  of  blood  into  the  ad- 
jacent alveoli  or  the  fibrillar  zone  itself.  The  nodules  can  thus  be 
grouped  under  the  grey  translucent , grey  and  white  ones,  also  to> 
the  fibrous  ones  with  a white  pith. 

(b)  Helminthiasis  nodularis  fibrosa. 

This  was  the  last  transition  stage  of  the  helminthic  nodule  in 
its  pathological  organisation  to  the  calcified  stage.  Although 
generally  well  defined  by  the  presence  of  a definite  capsule,  which 
included  a necrotic  centre,  it  showed  in  some  of  its  representatives 
some  characters  that  connected  it  Avith  the  former  transition  stage 
or  it  had  already  some  which  were  typical  of  the  last  stage.  A 
nodule  of  the  former  type  consisted  of  a pink  pith,  usually  round  or 
oval  shaped,  rarely  angular  or  irregular  and  was  surrounded  by  a 
zone  of  epithelioid  cells  or  more  rarely  of  fibroblasts  or  of  giant  cells,, 
the  latter  in  company  with  epithelioid  cells  or  by  themseh'es  in  a 
fibrillar  or  fibrous  envelope.  In  the  greatest  number  of  instances, 
the  nodule,  however,  consisted  only  of  a fibrillar  or  fibrous  connective 
tissue  capsule  including  the  necrotic  pith.  The  change  from  the 
fibroblastic  nodule  took  place  A'ia  the  fibrillar  stage,  the  fibrils 
appearing  in  the  periphery,  where  they  coalesced  to  strands  and  thus 
formed  a capsule  of  thick  coarse  bundles  of  hyaline  transparent 
appearance.  Finally  the  structure  tvas  deA’oid  of  amr  nuclei.  In 
some  stages  there  tvere  clefts  between  the  different  hyaline  bundles 
of  the  capsule  and  remnants  of  nuclei — concentrically  cumpressed 
and  drawn  out — were  present  but  gradually  disappeared.  Indeed  it 
might  be  stated  that  this  capsule  underwent  hyaline  degeneration. 
This  Avas  brought  out  by  the  fact  that  in  the  inner  periphery 
bordering  the  central  necrotic  mass,  necrobiosis  Avas  still  proceeding 
and  the  once  bulky  and  coarse  Avail  gradually  disappeared  again. 
This  regressive  process  generally  took  place  uniformly  along  the 
Avhole  inner  contour.  In  some  instances  it  was  irregular,  the  hyaline 
Avails  broke  up  in  different  places  and  loose  pieces  Avere  left  behind. 
Finally  nothing  was"  left  but  a necrotic  centre  and  a thin  fibrillar 
capsule  that  separated  it  from  the  adjacent  alveolar  tissue,  which 
fibrillar  capsule  probably  represented  concentrically  compressed 
alveoli  in  which  the  epithelium  had  completely  disappeared. 

In  this  progressive  process  of  encapsulation  a number  of 
secondary  phenomena  could  be  noticed  that  Avere  not  constantly  pre- 
sent. The  necrotic  centre  generally  appeared  as  a pink  substance 
full  of  pycnotic  nuclei,  densely  packed.  The  distribution  of  the 
nuclear  substance  A-aried  also,  A-iz..  instead  of  being  uniformly  dis- 
tributed, it  occupied  a central  position  in  the  pink  substance  and 
.vas  surrounded  bv  a transparent  zone  free  from  nuclear  detritus.  In 
some  instances  it  was  evident  that  the  disintegration  of  the  epithe- 
lioid cells  Avas  the  source  of  this  homogeneous  zone,  since  a 
transition  of  the  cells  into  the  transparent  substance  could  be 
recognised.  In  other  nodules  the  reA'erse  order  of  nuclear  distri- 
bution Avas  evident,  the  pink  zone  was  in  the  centre  and  the  nuclear 
detritus  in  the  periphery,  forming  a distinct  ring  or  a concentric- 
zone  within  the  pink  substance.  The  presence  of  nematodes  in 
the  central  mass  was  noted  in  some  instances,  they  underwent 


disintegration  and  only  traces  of  them  were  left.  In  the  process 
of  formation  of  the  coarse  fibrous  capsule  the  external  fibrillar 
bundles  only  to  a very  limited  extent  stood  in  some  relation  to  the 
inter  alveolar  septa.  In  some  instances  the  nearest  alveoli  were 
concentrically  compressed,  the  cells  of  the  alveolar  lining  had  taken 
cubical  form  or  were  undergoing  necrosis.  But  finally  the  demar- 
cation between  the  organised  nodule  and  the  adjacent  alveoli  was  a 
definite  one.  The  cellular  elements,  consisting  both  of  eosinophiles 
and  lymphocytes  were  still  in  evidence  but  much  less  so  than  in  the 
previous  stage  and  were  usually  separated  into  distinct  layers.  The 
lymphatic  cells  formed  a narrow  ring  around  the  hyaline  capsule 
demarcating  it  from  the  outer  fibrillar  zone.  They  were,  of  course, 
also  present  between  the  bundles  of  this  outer  zone  but  here  the 
eosinophiles  were  in  considerable  number  as  well  as  still  further  out 
in  the  periphery.  In  some  nodules  the  lymphocytic  zone  was 
separated  by  fibrillar  strands  from  the  outer  eosinophile  zone.  There 
were  a number  of  nodules  in  which  there  were  no  eosinophiles  left. 
They  consisted  of  a pink  necrotic  pith  and  a coarse  fibrous  or  a thin 
fibrillar  capsule  and  some  doubt  could  be  entertained  as  to  their 
etiology.  Thev  were  found,  however,  in  the  same  horse  amongst 
other  nodules  which  showed  the  same  structure ; the  presence  of 
eosinophiles  in  smaller  or  greater  numbers,  together  with  the  still 
bright  pink  appearance  of  the  necrotic  centre  would  support  the 
view  of  a helminthic  origin.  The  transition  to  the  last  or 
calcified  stage  was  indicated  by  the  appearance  of  deeply  stained 
blue  spots  in  the  necrotic  substance  or  in  the  appearance  of  a 
bluish  ring  in  the  periphery  of  the  substance  which  discolouration 
indicated  the  deposition  of  lime  salts.  The  appearance  of  calcifi- 
cation thus  took  place  at  a time  before  the  hyaline  regressive  pro- 
cesses in  the  capsule  were  concluded,  whilst,  on  the  other  hand, 
it  might  still  be  absent  when  there  were  no  traces  left  of  such  a 
capsule.  The  opinion  was  expressed  before  that  most  of  the  fibro- 
blastic nodules  originated  from  bronchitic  foci,  although  a clear 
evidence  was  not  always  available.  In  the  examination  of  the 
fibrous  nodules  we  have  come  across  further  indications  in  support 
of  this  view,  viz.,  the  presence  of  bronchial  remnants  in  the  fibrillar 
capsule  in  the  shape  of  smooth  muscle  cells.  In  further  support  of 
this  view  was  the  fact  that  both  the  number  of  fibroblastic  and 
fibrous  nodules  was  far  out  of  proportion  to  the  number  of  nodules 
that  might  be  interpreted  as  of  intra-alveolar  or  better  of  embolic 
origin,  unless  the  bronchitic  lesions  would  follow  another  course  of 
organisation  than  the  one  described. 

The  naked  eye  appearance  of  the  lesions  described  and  which 
microscopically  represented  a definite  organisation  was,  more  or 
less,  of  uniform  character.  The  nodule  varied  in  size  from  one  to 
five  millimeters,  very  rarely  larger,  averaging  2-^ — millimeters; 
most  were  described  as  well  defined,  fibrous  and  hard;  some  as 
greyish,  as  greyish  translucent,  some  as  whitish  with  a grey  cap- 
sule, some  with  a whitish  capsule;  some  were  opaque,  some  had  a 
white,  some  a yellowish  pith;  in  some  the  consistency  of  the  pith 
was  cheesy,  in  others  calcareous,  in  some  a stratification  was  dis- 
cernible. These  characters  were  consistent  with  the  different  modi- 
fications in  the  histological  structure,  and  they  would  show  that 


slight  variations  in  the  structure  influenced  the  macroscopical  ap- 
pearance. The  nodules  might  be  classed  in  the  groups  of  the  grey 
and  white  well  defined  and.  encapsulated  nodules. 

(c)  Helminthiasis  nodularis  chalicOtica. 

This  was  the  last  stage  in  the  pathological  organisation  of  a 
helminthic  nodule.  It  differed  from  the  previous  stage  practically 
only  through  the  presence  of  lime  deposits  in  the  necrotic  central 
mass.  In  order  to  be  cut  most  of  the  nodules  had  to  be  decalcified. 
Some  could  be  cut  without  decalcification,  hence  the  difference  in 
the  intensity  of  the  staining  with  haematoxylin,  which  gave  a 
blue  to  a black  colour,  according  to  the  amount  of  lime 
salts  still  present.  The  deposition  of  these  salts  was  not  uni- 
form, frequently  it  occurred  in  patches  or  in  ring  form,  and  com- 
menced at  the  circumference.  Calcified  nodules  also  showed  an- 
other peculiarity,  viz.  : the  central  mass  was  easily  cracked, 

generally  into  parallel  fissures.  Sometimes  the  juesence  of  lime 
salts  revealed  itself  by  a peculiar  transparency  of  certain  places, 
resembling  a crystaline  substance ; it  was  this  substance  that  cracked 
frequently.  In  the  fissures  the  blue  stain  appeared  to  collect  more 
densely  than  in  any  other  place.  llemnants  of  nematodes  were 
seen  in  nodules  which  showed  all  the  characteristics  of  calcification. 
It  has  been  mentioned  before  that  calcification  did  not  take  place 
pari  passu,  with  the  degeneration  of  the  hyaline  capsule,  it  either 
preceded  it,  was  contemporaneous  with  or  succeeded  it.  At  least  this 
deduction  would  appear  to  be  justified  from  the  fact  that  calcified 
nodules  did  not  always  possess  a hyaline  capsule  similarly  to  the 
nodules  of  which  the  contents  were  not  calcified.  There  were 
nodules  with  soft  and  nodules  with  hard  contents,  which  possessed 
the  same  simple  structure,  viz : the  central  portion  occupied  the 
largest  portion  of  the  nodule  and  was  enclosed  by  a thin  fibrillar 
capsule  which  did  not  enter  into  the  adjacent  alveolar  tissue.  It 
was  thus  also  possible  that  parasitic  nodules  did  not  calcify,  or  only 
at  a very  late  stage,  and  after  their  pathological  organisation  was 
otherwise  complete.  The  hyaline  capsule  was  not  always  uniform, 
it  was  found  broken  in  pieces  of  different  sizes,  thus  indicating  that 
the  dissolution  process  was  sometimes  proceeding  unevenly,  whilst 
the  deposition  of  lime  into  the  necrotic  substance  was  taking*  place. 
There  were  no  longer  any  fibroblasts,  epithelioid  cells  or  giant 
cells  present.  The  eosinophile  cells  which,  in  the  previous  stage, 
were  still  found  in  many  nodules  and  in  great  numbers,  were  now 
considerably  less  frequently  met  with,  and  then  in  smaller  num- 
bers in  the  peripheral  portion  of  the  capsule.  More  frequently 
the  lymphocytes  were  present  in  the  absence  of  the  former.  In 
many  nodules  no  cells  were  met  with  at  all.  Thus  the  finally 
organised  nodule  after  the  disappearance  of  the  eosinophiles  no 
longer  recorded  its  helminthic  origin. 

To  the  naked  eye  these  lesions  appeared  as  well  defined  hard 
nodules  of  different  sizes  from  less  than  a millimeter  to  about  1 
cm.  in  extreme  cases,  whilst  the  average  size  would  be  about  •’>  m.m. 
Sometimes  they  were  described  as  greyish  or  yellowish,  nodules, 
sometimes  concentrically  striated;  sometimes  the  presence  of  a pith. 
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was  mentioned.  Generally  speaking,  the  macroscopic  description 
was  of  more;  uniformity  than  in  any  other  nodules,  probably  due  to 
the  fact  that  its  organisation  had  become  a very  simple  one.  The 
nodules  could  he  called  the  calcified  nodules. 

V.  Tiik  Helminthic  Nodules  in  the  Liver. 

( Helminthiasis  nodularis  fibroblast  tea  et  fibrosa  hepatis ). 

The  jKuasitie  nodules  in  the  liver  were,  mutatis  mutandis, 

identical  with  those  in  the  lungs.  The  process  began  as  a simple 

infiltration  with  eosinophiles  and  round  cells;  the  former  predo- 
minated, and  were  grouped,  more  or  less,  in  a spherical  focus, 
.and  thus  appeared  as  a nodule.  It  was  situated  in  the  interlobular 

tissue  or  in  the  lobule  itself.  The  cells  were  very  densely  packed 

in  the  central  portion  and  more  loosely  in  the  periphery.  In  the 
former  place  they  formed  clusters.  Ad  so  the  round  cells  were  fre- 
quently seen  to  form  similar  clusters.  In  the  central  portion  there 
was  frequently  a collection  of  pink  substance,  which  sometimes 
still  included  the  nematode.  The  appearance  of  the  necrotic  sub- 
stance in  the  centre  was  associated,  however,  in  most  cases  with  that  of 
fibroblasts  or  epithelioid  cells  or  both  and,  in  some  cases,  also  with 
giant  cells.  The  fibroblasts  were  frequently  radially  placed.  They 
formed  a ring  around  the  pink  necrotic  mass  in  which  pycnotic 
nuclei  were  visible.  These  cells  gai’e  way  to  the  formation  of 
fibrillar  bundles,  the  transition  apparently  took  place  from  the  peri- 
phery inwards,  the  fibrils  being  present  in  the  periphery  in  some 
nodules  which  possessed  either  fibroblasts  or  epithelioid  cells  or 
both,  whilst  they  were  absent  in  others  where  fibroblasts  and  epithe- 
lioid cells  formed  a distinct  ring.  The  fibrillar  capsule  changed 
into  a fibrous  capsule  of'  coarse  bundles,  the  clefts  between  these 
bundles  contained  oval,  vesicular  or  concentrically  arranged  drawn 
out  nuclei.  In  later  stages  the  capsule  became  hyaline  transparent 
and  disintegrated  in  its  inner  periphery,  thus  adding  necrotic  sub- 
stance to  the  centre.  In  one  lase  the  hyaline  zone  showed  a number 
of  regular  rents,  such  as  may  be  left  behind  after  cholesterin  cry- 
stals have  been  dissolved  in  the  process  of  staining  a section.  The 
presence  of  cholesterin  in  this  case  would  thus  indicate  that  retro- 
gressive changes  took  place  in  the  capsule  itself.  Finally,  the  cap- 
sule had  completely  disappeared  whilst  the  necrotic  centre  had  in- 
creased and  the  nodule  was  surrounded  by  a thin  fibrillar  envelope. 
The  cellular  elements  disappeared  more  and  more  during  the  pro- 
cess of  the  organisation  and  were,  of  course,  confined  to  the  peri- 
pheral portion.  The  round  cells  were  the  last  to  go.  Finally  no 
round  cells  were  left.  Eosinophiles  remained,  however,  apparently 
for  a very  long  time.  Calcification  set  in  at  about  the  time  the 
hyaline  capsule  began  to  be  formed.  But,  as  in  the  lungs,  calcifi- 
cation could  still  be  absent  when  the  hyaline  capsule  had  already 
disappeared.  It  showed  itself  in  the  appearance  of  bluish  and 
blackish  spots,  and  also  of  transparent  erystaline  specks,  and  as 
parallel  fissures.  Such  calcified  nodules  did  sometimes  contain  the 
remnants  of  a worm.  The  process  of  organisation  did  not,  however, 
in  all  cases  conclude  with  the  formation  of  a definite  capsule.  It 
led  to  a local  cirrhosis  in  which  the  hyperplasia  of  connective 
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tissue  took  place  in  tlie  interalveolar  septa  leading  to  the  atrophy  off 
the  lobules.  The  cirrhosis,  however,  was  also  found  to  be.  in  some 
cases,  of  a wider  distribution  in  the  liver.  This  process  was  pre- 
ceded by  an  infiltration  of  septa  with  both  eosinophiles  and  round 
cells  which  distended  them  considerably,  obscuring,  at  the  same  time, 
the  details  of  their  structure  and  extending  between  the  adjacent  liver 
cell  rows.  The  eosinophile  and  round  cells  were  also  very  con- 
spicuous in  the  neighbourhood  of  the  nodule  in  process  of  encap- 
sulation, but  gradually  disappeared.  They  were  present  in  most 
cases  and  for  a long  period,  but  finally  only  a few  round  cells  were 
left.  There  were  some  nodules  found  in  which  they  were  no  longer 
present. 

To  the  naked  eye  the  lesions  appeared  under  the  capsule  as 
grey  to  opaque  white  nodules,  the  majority  of  which  were  of  uni- 
form size  and  well  defined.  Some  were  of  irregular  outline.  They 
possessed  a pith  which  was  either  cheesy,  calcareous  or  hard.  Tliev 
might  be  called  the  grey  or  white  nodules  of  the  liver. 

VI.  Nodules  ix  the  Intestines.  (Helminthiasis  nodularis 
. fibrosa  intestinorum). 

These  nodules  showed  the  same  structure  as  those  in  the  liver. 
The  pink  pith  contained  a nematode  and  was  enclosed  by  a fibrous 
capsule.  ( )ne  of  the  nodules  had  the  aspect  of  a number  of  nodules 
telescoped  into  one  another,  but  separated  from  each  other  by  a 
homogeneous  ring.  It  could  be  interpreted  to  be  caused  by  one 
worm  which  was  longitudinally  compressed  into  a sinuous  curve. 
A sagittal  section  would  thus  have  cut  the  different  loops  which 
would  appear  as  rings,  surrounded  by  a portion  of  the  capsule. 
Also  eosinophiles  were  present  in  the  outer  capsule. 

VII.  Lymphadenitis  Helminthica. 

Into  consideration  came  the  lymph  nodules  in  the  lung  tissue, 
and  the  bronchial  lymph  nodes.  Microscopically  both  showed 
changes  due  to  parasites.  In  one  instance  a nematode  was 
found  in  a small  lung  nodule  without  any  eosinophiles  being 
present.  Apparently  the  nematode  had  reached  this  place  shortly 
before  the  nodules  had  been  removed.  This  observation  was  of 
particular  interest,  since  it  showed  one  of  the  ways  by  which 
nematodes  spread  in  the  lung  tissue.  , In  another  nodule  the  eosino- 
philes were  present,  the  lymphatic  nature  of  the  nodule  could  still 
be  recognised  by  the  presence  of  two  germinative  centres.  These 
nodules  appeared  to  the  naked  eye  as  translucent  grey  nodules.  In 
the  bronchial  lymph  nodes  infiltrated  with  eosinophiles,  nematodes 
were,  however,  not  found.  It  must  be  admitted  that  having  been 
found  in  the  lymphatic  nodules  of  the  lung  tissue,  they  may  also  be 
expected  to  reach  the  bronchial  nodes. 

VIII.  The  Pathogenesis  of  the  Helminthic  Nodule  in  the 

Lung. 

The  helminthic  focus  in  the  lungs  originated  either  in  the  bronchi 
or  in  tli e alveolar  tissue.  The  latter  could  be  reached  either  via  the 
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bronchi  or  via  the  blood  vessels  or  lymphatics!.  It  would  appear  from 
the  writer's  investigations  that  the  greater  number  of  foci  originated 
in  the  bronchi.  Of  the  foci  examined  the  smaller  number  were  diag- 
nosed as  a pneumonia  and  the  greater  as  a bronchitis  and  its  sequence. 
Of  the  latter  there  was  hardly  any  doubt  about  the  origin,  whilst  of 
the  former  the  bronchitic  origin  could  not  always  definitely  be  ex- 
cluded. The  fibroblastic  nodules  amounted  to  24  per  cent.,  the  fibrous 
to  52  per  cent,  and  the  clialieotic  to  24  per  cent.  The  initial  stage 
of  a focus  was  an  exudative  pneumonia  focus,  consisting  mainly  in  an 
accumulation  of  eosinophiles  at  the  place  where  the  nematode  acted 
as  a stimulus.  At  the  same  time  fibrin  was  deposited  in  some  cases, 
which,  in  some  foci,  was  more  conspicuous  than  in  others,  but 
generally,  if  not  wholly  absent,  at  least  was  so  inconspicuous 
that  it  was  not  noticed.  The  movements  of  the  nematode- 
were,  in  some  instances,  accompanied  by  haemorrhages,  and 
the  latter  were  found  even  in  the  absence  of  the  former, 
the  nematode  probably  having  left  the  place  again;  such  a 
possibility  was  quite  feasible  when  the  point  of  entry  is  a • 
bronchiole.  It  could  be  assumed  that  if  the  nematode  remained 
for  a while  the  eosinophiles  around  underwent  necrosis  and  coalesced 
to  a homogeneous  pink  substance,  dotted  with  pycnotic  nuclei. 
Apparently  even  at  this  stage  the  nematode  could  leave  the 
focus  which,  of  course,  was  more  likely  to  occur  in  a bron- 
chus than  anywhere  else.  The  necrotic  centre,  however,  with  or 
without  the  nematode,  represented  a foreign  body  and  acting  as  an 
adequate  stimulus  called  the  process  known  as  pathological  organi- 
sation into  operation.  This  process  proceeded  in  two  ways  to  reach 
the  final  occlusion  of  the  foreign  body : by  the  formation  of 

epithelioid  cells  in  the  majority  of  cases  or  by  the  formation  of 
fibroblasts.  Both  types  of  cells  were  found  present  in  the  same  focus 
and  sometimes  also  giant  cells.  The  epithelioid  cells  were  sur- 
rounded by  fibroblasts,  the  latter  passed  over  into  fibrils.  When  a 
certain  amount  of  fibrillar  substance,  concentrically  arranged,  had 
been  formed,  it  coalesced  to  thick  fibrous  bundles,  which  gradually 
became  coarse  and  of  hyaline  appearance.  In  the  inner  periphery 
the  epithelioid  cells  and  fibroblasts,  and  after  their  disappearance,, 
the  hyaline  zone  underwent  necrosis  and  thus  added  necrotic  sub- 
stance to  the  central  mass.  This  process  frequently  was  particularly 
evident  by  the  different  shades  of  colouration  of  the  inner  portions  : 
the  central  being  pycnotic,  the  concentric  outer  one  transparent, 
whilst  from  outside,  hyaline  substance  was  added  to  the  capsule  by 
the  transformation  of  the  fibrillar  substance.  Finally,  however,  all 
hyaline  substance  was  changed  into  a necrotic  mass  and  only  a thin 
fibrillar  capsule  remained  including  a fairly  large  necrotic  pith 
which  might  or  might  not  calcify.  This  would  appear  to  he  the 
normal  process  the  organisation  underwent;  thus  fibroblastic  and 
fibrous  nodules  were  only  transition  stages.  In  some  cases  this  pro- 
cess of  organisation  seemed  to  be  interrupted  or  retarded  in  the  tran- 
sition stage.  Nodules  were  met  with  which  possessed  a necrotic  pith 
and  a fibrillar  capsule.  They  were  apparently  in  a stage  following 
the  fibroblastic  structure  and  before  the  hyaline  degeneration  had  set 
in.  The  presence  of  eosinophiles  and  round  cells  between  the  fibrillar 
tracts  and  bundles  of  the  loose  structure  distinguished  this  stage  from 
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the  final  one  where  these  cells  were  absent.  The  final  capsule  was 
generally  very  thin  and  well  defined  against  the  adjacent  parenchyma, 
which,  as  a rule,  was  not  taken  into  the  organisation.  With  the  ad- 
vance of  the  formation  of  the  capsule  and  its  subsequent  degeneration, 
the  eosinophiles,  very  abundant  at  the  beginning,  subsequently  de- 
creased in  numbers  and  finally  disappeared,  whilst  round  cells,  wnich 
were  always  present  remained  much  longer.  At  one  time  they 
formed  a fairly  thick  ring  round  the  fibroblastic  or  epithelioid  wall, 
but  disappeared  in  the  further  organisation  to  remain  in  the  outer 
periphery  longer  than  the  eosinophiles. 

The  presence  of  the  worms  or  of  the  necrotic  substance  did  not 
in  a number  of  cases  lead  to  the  formation  of  a well  defined  nodule, 
but  to  that  of  cicatricial  tissue.  Here  thus  another  factor  interfered, 
viz.  : the  inflammatory  stimulus,  which  apparently  was  still  present 
and  a definite  organisation  no  longer  took  place.  It  led  to 

a cicatrix.  These  lesions  at  one  time  represented  granulation 
tissue  which  penetrated  alveoli  and  bronchioles  occluding  their 
lumens.  They  were  accompanied  by  the  appearance  of  neu- 
tropliile  polymorphonuclear  cells  which,  in  some  instances,  formed 
collections  of  pus,  so  that  a secondary  and  bacterial  infection 
was  thought  of  in  at  least  a few  cases.  Their  differentia- 

tion from  granulation  tissues  of  different  origin  was  possible  by  the 
presence  of  eosinophile  cells. 

The  organisation  of  the  nodule  in  the  liver  took  place  in  the  same 
wav.  Here,  however,  frequently  epithelioid  and  fibroblastic  stages 
were  noted  in  the  absence  of  an  outer  fibrillar  zone.  Where  the 
'Organisation  did  not  take  the  usual  course  it  led  to  a cirrhosis, 
which  once  started  did  not  remain  localised  but  extended  over 
larger  areas. 

IX.  Etiology  of  the  Helminthic  Xodui.e. 

In  our  examinations  two  different  types  of  helminths  were 
iound,  viz.  : cestodes  and  nematodes.  Of  the  former,  a cysticercus 

was  seen  only  once.  Nematodes  were  found  frequently,  and  they 
apparently  belonged  to  the  larval  stages.  In  the  majority  of  cases, 
however,  no  traces  of  helminths  were  left.  An  explanation  for  this 
has  been  suggested  in  the  abbreviated  technique  adopted  in  the 
investigation;  the  nodules  were  cut  by  a freezing  microtome,  and 
thus  not  the  whole  nodule  was  submitted  to  examination.  If  serial 
•sections  had  been  cut  more  positive  results,  as  far  as  helminths 
were  concerned,  might  have  been  obtained.  It  did  not,  however, 
explain  all  the  negative  results.  It  was  most  likely  that  the  para- 
sites were  no  longer  present  in  the  nodules  examined.  Their  pre- 
sence or  absence  might  be  connected  with  the  life  history  of  the 
nematode.  So  far  the  European  authorities  (Olt,  Angel  off),  have 
accepted  that  the  nematodes  represented  larval  stages  of  a Soleros- 
tomum  (Sc.  armatum),  which  had  been  washed,  so  to  say.  into  the 
lungs  as  emboli;  they  blocked  the  capillaries  and  led  to  the  sub- 
sequent change  where  they  were  still  found.  In  most  of  the  cases 
found  and  examined  by  the  writer  the  lesions  were  connected  with  the 
bronchi,  and  thus  it  was  concluded  that  the  worms  reached  their 
places  via  the  bronchi.  Not  the  larvae  of  a sclerostomum  were  con- 
sidered to  be  responsible,  but  those  of  a strongylus,  and  also  by  the 


imago  itself  (Strongylus  (Dietyoeaulus)  Arnfieldi  Otibbold).  The" 
adult  worm  was  met  by  the  writer  in  the  bronchi  of  South  African 
horses  in  a few  cases.  The  information  obtained  from  litera- 
ture also  showed  that  the  worm  was  not  frequently  found  in  other 
parts  of  the  world,  and  when  present,  only  in  rare  numbers.  A 
strongylosis  of  the  lungs  was  stated  to  occur  in  equines  and  to  re- 
semble that  of  calves  (Hutyru  and  Marek).  In  the  lesions  of  these 
animals  as  well  as  in  those  of  sheep  and  goats,  eggs  and  larvae  were 
found  in  great  numbers.  No  eggs  were  found  by  the  writer  in  any 
lesions  and  of  larvae  only  one  at  a time.  Doubt  might  thus  be  ex- 
pressed whether  the  changes  under  discussion  were  caused  by  the  larvae 
of  Dietyoeaulus  Arnfieldi, , the  life  history  of  which  is  not  known.  A 
female  nematode  examined  was  found  to  have  its  uterus  crammed  full 
of  eggs  containing  embryos,  and  thus  one  could  have  expected  that  the 
larvae  like  the  species  found  in  sheep  and  cattle  would  hatch  in  the 
lungs.  This  might  lx?  the  case  with  Strongylus  (Dietyoeaulus)  Arn- 
fieldi, and  yet  no  extensive  lesions  would  follow,  because  the  larvae, 
after  hatching  in  the  larger  bronchi,  emigrated  and  only  a few  might 
find  their  way  into  the  smaller  bronchi,  viz.  : those  that  in  their  wan- 
derings went  astray.  Dietyoeaulus  Arnfieldi  is  apparently  a parasite 
of  the  larger  bronchi,  and  its  abode  in  the  termination  of  the  bronchus 
would  appear  to  be  accidental.  Here  the  presence  of  the  adult  worms 
may  also  give  rise  to  the  formation  of  an  exudative  localised  pneumonic 
focu>.  Most  nematodes  conform  to  a rule  to  pass  in  their  evolution 
through  four  different  eedyses;  the  larvae  of  different  species  have  fre- 
quently different  abodes,  the  semi-parasitic  passing  part  of  the  cycle 
outside  a host,  the  parasitic  one  in  one.  or  more  hosts.  A freshly 
hatched  larva  may  undergo  its  first  eedysis  in  such  a nodule  and  leave 
it  afterwards,  and  only  those  larvae  that  succumb  in  the  nodule  will 
remain  behind.  The  presence  of  a larva  in  a lymphatic  nodule  would 
indicate  the  wandering  habit  of  the  parasites  under  discussion.  The 
loop  and  ring  like  remnants  in  the  foci  may  in  some  instances  repre- 
sent the  cast  cuticle.  For  a number  of  nodules  and  for  all  those  found 
in  the  liver  we  accepted,  however,  the  view  that  they  represent  larval 
stages  in  the  evolution  of  an  imago  that  has  its  abode  in  the  intestinal 
canal.  It  could  be  concluded  that  the  larvae  arrived  there  by  the' 
blood  stream  via  the  portal  vein.  The  embolic  nematodes  in  the  lungs 
were  likely  to  have  also  travelled  by  this  road.  The  liver  thus 
would  act  like  a sieve  and  prevent  the  greater  number  of  larvae 
from  reaching  the  right  heart  and  the  lung.  This  being  so,  we 
should  expect  to  find  more  horses  to  be  affected  with  nodules  in  the 
liver  than  in  the  lungs,  and  to  be  more  numerous  in  the  former 
organ  than  in  the  latter.  Whilst  this  second  conclusion  held,  in 
the  greatest  number  of  instances  where  liver  and  lung  nodules  were 
found,  the  former  did  not.  A comparative  statistic  was  made- 
which  gave  the  following  information.  During  the  period  in  which 
the  greater  number  of  the  examinations  under  discussion  were  car- 
ried out,  892  autopsies  were  made  in  Onderstepoort ; these  included 
85.1  horses,  IT  mules  and  24  donkeys.  Parasitic  nodules  were  found 
both  in  liver  and  lung,  57  times,  viz:  G'd  per  cent.:  in  the  liver 
alone  they  were  found  ST  times,  viz:  8'7  per  cent.;  in  the  lungs 
alone  117  times,  viz:  14  per  cent,  of  all  cases.  The  statistics  thus 
showed  that  nodules  in  the  lungs  were  more  frequent  than  in  the' 
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liver,  and  in  the  light  of  what  has  been  said  before,  this  could  he 
understood,  the  bronchi  and  not  the  vessels  being  the  main  channel 
of  helminthic  infection.  It  would  appear  from  experiments  that  em- 
bolisms by  nematodes  do  not  so  readily  take  place.  A culture  of  scle- 
rostom  larvae,  suspended  in  physiological  water  and  prepared  in  glass 
jars,  was  injected  into  the  jugular  vein  of  a horse  which  suffered 
somewhat  from  this  injection  showing  some  dyspnoea.  When  the 
horse  was  killed,  some  time  subsequently,  the  great  surprise  was  that 
practically  no  lesions  were  found,  although  thousands  of  larvae 
must  have  arrived  in  the  lungs.  This  mode  of  infection  undoubt- 
edly was  a most  favourable  one  to  produce  embolic  nodules;  but 
it  failed  in  this  instance.  It  was  somewhat  difficult  to  understand  the 
reason  for  this  failure.  Under  normal  conditions  the  larvae  which 
were  in  their  second  ecdysis,  would  not  reach  the  blood  stream  in  the 
stage  in  which  they  were  injected.  Sclerostomum  being  a half  para- 
sitic nematode  would  before  passing  into  the  blood  stream  cast  the 
skin  and  arrive  there  in  its  third  stage.  In  this  instance  the  injected 
larvae  probably  cast  the  skin  in  the  blood  stream,  and  then  continued 
their  natural  way  of  wandering  which,  although  it  must  have  been 
via  the  lungs,  did  not  lead  to  the  formation  of  emboli.  This  experi- 
ment would  thus  also  support  the  view  that  in  South  Africa  the 
greatest  number  of  nodules  found  in  the  lungs  are  not  of  embolic 
origin. 

( 'a. sit i sties. — I.  Horse  7966,  an  aged  bay  gelding,  was  malleined 
on  the  18th  March,  1916,  and  gave  a doubtful  reaction.  The  horse 
was  isolated,  but  died  of  horse-sickness  on  the  6th  April,  19.18.  On 
post-mortem  one  focus  was  found. 

Microscopical  Examination. — 1 This  was  a focus  placed  around  a larger-sized 
bronchus  which  had  been  cut  cross  ways  in  two  places.  The  lumen  of  one  cross 
section  showed  a normal  mucosa,  that  of  the  other  on  opposite  end  had  a deficient 
mucosa.  Only  on  one  side  was  a.  piece  of  the  epithelial  lining  left,  otherwise  it  was 
bordered  by  the  muscular  coat.  Poth  lumens  contained  plugs  of  nuclear  pycnotic 
detritus,  taking  the  stain  deeply  and  forming  a black  mass.  The  coats  of  the 
bronchi  were  crammed  full  with  round  cells  of  lymphatic  type.  The  vessels  were  all 
«ngorged  and  their  adventitia  likewise  was  filled  with  round  cells.  In  the  periphery 
of  this  bronchus  the  alveoli  were  filled  with  a substance  of  a thready  nature  (fibrin), 
the  capillaries  with  red  corpuscles.  In  this  area  were  smaller  bronchi  with  similar 
plugs  and  the  blood  vessels  in  their  adventitia  crammed  with  round  cells.  Amongst 
these  were  clusters  of  eosinophiles. 

Diagnosis. — Bronchitis  et  Peribronchitis  et  Pneumonia  peribronchialis  helminthica, 

Kpicrisis. — The  fccus  emanated  from  a bronchus  and  extended 
to  the  adjacent  alveolar  tissue;  it  was  of  helminthic  origin  to  judge 
by  the  presence  of  eosinophiles,  although  the  greatest  number  of 
s ells  appeared  to  be  round  cells.  The  process  was  of  recent  origin, 
and  was  still  in  the  stage  of  exudation  and  emigration,  no  regenera- 
tion having  commenced  as  yet.  The  diagnosis  Bronclio-pneumonia 
helminthica  would  not  exactly  describe  the  lesion,  as  the  pneumonia 
was  apparently  more  around  a bronchus  than  in  its  terminal  bran- 
ches. The  mullein  reaction  was  doubtful.  The  examination  of  the 
node  proved  not  to  be  glanders. 

II.  Horse  9877,  was  an  aged  grey  stallion.  On  the  14th  duly, 
1915,  it  was  submitted  to  the  mullein  test,  with  negative  results; 
on  the  16th  duly.  1915,  the  complement  fixation  test  also  gave  a 
negative  reaction.  The  horse  died  of  horse-sickness  on  the  5th 
August.,  1.915. 
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Post-Mortem.— White  nodules  with  calcareous  centres  were  fairly  frequent  in  the 
lungs.  Liver  : White  calcareous  nodules  in  the  tissue  were  frequent. 

1.  (a)  A white  crescent  shaped  nodule  under  the  pleura,  (b)  Two  similar  nodules 
were  seen  situated  closely  together. 

M icroscopical  Examination. — ( u ) It  consisted  of  a pink  centre  with  pycnotic  nuclei 
scattered  throughout  and  surrounded  by  a zone  of  fibrous  tissue  of  a hyaline  nature 
with  some  spindle-shaped  nuclei  between  the  coarse  bundles.  The  outside  bundles 
were  thinner  and  between  them  were  situated  round  and  eosinophile  cells  forming  a 
narrow  zone.  In  the  outer  periphery  was  a compressed  bronchus. 

lb)  The  two  nodules  ran  practically  into  one.  Situated  at  one  pole  were  an 
oblique  and  a cross  section  of  a nematode  hidden  in  round  cells,  the  other  pole  pos- 
sessed a homogeneous  pinkish  centre  surrounded  by  giant  cells.  These  centres  were 
embedded  in  tissue  containing  numerous  capillaries  and  a meshwork  of  fibroblasts 
filled  with  round  cells  of  lymphocytic  type  and  numerous  eosinophiles.  These  latter 
were  collected  in  clusters  in  some  parts,  more  particularly  in  the  periphery.  The 
nodules  (a)  and  ( b ) were  separated  by  a connective  tissue  system,  the  interspersed 
alveoli  were  compressed  and  obliterated  in  parts. 

Diagnosis. — ■(«)  Helminthiasis  nodularis  fibrosa.  (b)  Pneumonia  miliaris  fibro- 
blastica  helminthica. 

(2.)  A round  white  opaque  nodule  with  a white  capsule  was  situated  in  the  lung 
tissue. 

Microscopical  Exam  motion. — This  nodule  was  larger  than  that  described  above 
under  1 (a)  (a)  The  zone  around  the  pink  necrotic  centre  was  more  hyaline,  the 

nuclei  disappearing.  The  outer  fibrillar  wall  was  thinner.  (b)  Just  touching  the 
periphery  was  a small  nodule  as  described  under  1 (b)  ; the  pinkish  centre  was  sur- 
rounded by  giant  cells.  Still  further  out  (c)  was  another  small  nodule  consisting 
mainly  of  pycnotic  nuclei  surrounded  by  a hyaline  fibrous  capsule. 

Diagnosis. — (a)  and  (c).  Helminthiasis  nodularis  fibrosa.  (//)  Helminthiasis 
nodularis  fibroblastica. 

(3.)  A round  nodule  2--3  m.m.  under  the  pleura,  striated,  opaque  in  the  centre 
with  a white  capsule. 

Microscopical  Examination. — The  centre  contained  a pink  substance.  The  zone 
-surrounding  the  centre  consisted  in  its  periphery  of  coarse  hyaline  fibrous  bundles, 
which  towards  the  centre  underwent  necrobiosis.  The  bundles  adjacent  to  this  zone 
were  thinner  and  between  them  was  seen  an  accumulation  of  eosinophiles,  all  arranged 
in  concentric  layers.  The  surrounding  lung  tissue  was  not  involved. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

(4.)  In  the  lung  tissue  a round  nodule  3 m.m.  in  diameter  with  an  opaque  pith 
and  a thick  white  capsule. 

M icroscopical  Examination. — The  centre  was  black,  the  coarse  hyaline  intermedi- 
ate zone  had  a concentric  arrangement  of  bundles.  It  was  homogeneous  with  some 
nuclear  fragments  scattered  throughout  ; the  cellular  outer  zone  was  crow-ded  with 
round  cells  and  eosinophiles,  the  peripheral  zone  again  was  fibrillar,  fairly  well  set 
•off  from  the  alveolar  tissue. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Liner. — (5.)  Under  the  capsule  were  white  nodules,  the  capsule  covering  them 
was  depressed. 

Microscopical  Examination. — The  foci  contained  pinkish  stained  detritus  in  the 
centre.  There  was  no  hyaline  connective  tissue  zone  surrounding  them.  Practically 
hi  all  foci,  whether  small  or  large,  giant  cells  borderd  the  centre  or  epithelioid 
cells  in  a radiating  arrangement  were  present.  Outside  followed  spindle  shaped  fibro- 
blasts with  but  few  fibrillate  tracts.  The  Glisson’s  septum  in  parts  was  broken  up 
into  a number  of  bundles.  In  the  neighbourhood  of  some  nodules  eosinophile  cells 
were  frequent,  but  were  not  present  in  others,  although  they  were  similarly  built. 
In  some  parts  of  the  septa  eosinophile  cells  were  also  present. 

Diagnosis.- — Helminthiasis  nodularis  fibroblastica.  Hepatitis  interstitial  is 

helminthica. 

Epicrisis. — Four  stages  of  helminthic  nodules  were  found  in 
the  alveolar  tissue.  The  younger  stage  contained  a nematode 
hidden  in  clusters  of  round  cells.  In  the  second  type  a homo- 
geneous pinkish  substance  was  surrounded  by  fibroblasts  and 

giant  cells  and  embedded  in  a granulation  tissue  filled  with 

round  cells  and  eosinophiles.  The  third  stage  contained  a pink 
centre  with  pycnotic  nuclei  surrounded  by  a zone  of  connective 
tissue,  consisting  of  thick  homogeneous  hyaline  fibrous  bundles  with 
compressed  spindle-shaped  nuclei  between  the  bundles.  In  one 
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nodule  tlie  inner  periphery  of  the  hyaline  zone  showed  the  presence 
of  necrosis.  The  peripheral  fibrillar  bundles  were  thinner  and  be- 
tween them  were  numerous  eosinophiles  and  round  cells,  fre- 
quently collecting  in  clusters.  The  outer  zone  of  the  fibrous  nodule 
was  not  connected  with  the  interalveolar  septa.  A fourth  nodule 
with  a black  centre  was  considered  to  be  calcified.  In  this  case 
were  thus  found  the  various  stages  in  the  fibrous  organisation  of  a 
nodule,  and  hence  it  was  concluded  that  several  invasions  of  nema- 
todes had  taken  place.  Maeroscopieally  the  older  nodule  presented 
itself  as  a round  nodule  with  an  opaque  centre  and  a white  capsule. 
The  term  “ calcareous  ” applied  to  the  condition  of  the  pith  in  the 
older  nodules.  The  nodules  in  the  liver  showed  a centre  of  necrotic- 
detritus,  surrounded  by  giant  cells  or  epithelioid  cells  and  fibro- 
blasts and  eosinopliile  cells  in  the  adjacent  tissue.  The  central 
detritus  was  of  eosinopliile  origin,  the  bright  pinkish  colour  was  a 
distinguishing  feature.  The  nodules  wrere  comparatively  young- 
ones,  the  fibrous  capsules  had  not  yet  formed,  but  all  appeared  to 
he  of  about  the  same  age.  Attention  might  be  drawn  here  to  a 
certain  resemblance  with  glanderous  nodules  which  were  in  the 
transition  stage  of  their  evolution  and  showed  a zone  of  epithelioid 
cells,  fibroblasts  and  giant  cells.  The  bright  pink  centre  was  the- 
distinguishing  factor. 

III.  Hoi  •se  9446,  an  aged  brown  gelding.  On  the  9th  August, 
1915,  it  was  submitted  to  the  mallein  test,  it  gave  negative  results. 
The  complement  fixation  test  on  the  lltli  August,  1915,  also  gave 
negative  result.  On  the  21st  September,  1915,  a swollen  eyelid  was 
the  result  of  an  intrapalpebral  test.  The  result  of  a complement 
fixation  test  on  the  24th  September,  1915,  was  complete  fixation. 
On  the  27th  September , 1915,  after  the  mallein  test  the  horse  was 
isolated.  Agglutination  test  on  the  5th  October,  1915,  was  positive,. 
T1000.  The  horse  was  killed  on  the  22nd  October,  1915.  of  sus- 
pected glanders. 

Post-Mortem. — In  the  right  lung  some  greyish  foci  were  present,  reaching  the* 
size  of  a pea.  One  showed  a whitish  centre.  Similar  foci  were  in  the  left  lung. 

(1).  An  indistinct  opaque  focus  in  the  lung  tissue. 

Microscopical  Examination. — (o)  The  alveoli  of  almost  the  whole  section  were- 
filled  with  a homogeneous  exudate.  The  bronchi  and  bronchioles  and  alveolar  pas- 
sages were  empty  in  some  places,  in  others  they  also  contained  an  exudate  (serum). 
The  walls  of  the  bronchi  and  blood-vessels  were  thickened  by  a liquid,  which  separated 
the  fibres,  muscles,  glands  and  cartilages;  the  homogeneous  substance  collected  in 
some  parts  and  formed  small  lagoons.  Throughout  these  thickened  vessels  and 
bronchi  eosinophile  cells  were  scattered  in  great  numbers.  In  parts  they  were  very 
much  crowded  and  covered  the  whole  field  t in  others  they  were  scattered  about. 
Occasionally  they  were  also  found  within  a bronchiole  and  in  some  of  the  smaller 
vessels  they  occluded  the  lumen. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

Microscopical  Examination. — ( b ) The  focus  consisted  of  a patch  of  alveoli  be- 
longing, apparently,  all  to  one  lobule,  filled  with  homogeneous  substance.  In  the 
centre  was  a blood  vessel,  the  walls  of  which  were  thickened  by  crowded  eosinophiles 
obliterating  practically  all  the  structure.  There  were  also  eosinophiles  scattered 
throughout  the  adjacent  alveoli.  Black  pigment  was  in  the  adventitia  of  the  bronchi 
(coal  dust). 

Diagnosis. — Pneumonia  miliaris  helminthica. 

(2.1  In  the  lung  tissue  was  an  indistinct  dark  area  somewhat  resistant  to  the  knife 
gradually  going  over  into  a grey  centre. 

Microscopical  Examination. — In  this  section  the  bronchi  and  the  bronchial  walls 
were  crowded  with  eosinophiles  and  the  adjacent  alveoli  were  packed  with  them. 

Diagnosis. — Bronchitis.  Peribronchitis  et  Pneumonia  peribronchialis  helminthica 
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Epicrisis. — The  foci  as  seen  on  section  were  described  as  indis- 
tinct, greyish-opaque  areas.  They  thus  represented  diffuse  exuda- 
tive infiltrations.  They  involved  bronchi,  alveolar  passages,  alveoli 
and  blood  vessels  which  were  occupied  by  a serous  exudate  and 
eosinophiles,  the  latter  actually  forming  thrombi  in  the  small  vessels 
and  penetrating  the  walls  of  the  vessels  which  they  thickened.  The 
process  apparently  was  primarily  connected  with  the  bronchi,  the 
walls  of  which  were  infiltrated  with  eosinophiles  and  from  which  it 
extended  into  the  adjacent  parenchyma.  In  no  instance  had  para- 
sites been  seen.  The  invasion  was  apparently  a fresh  one.  The 
process  began  in  a bronchus,  but  the  parasite  probably  did  not 
remain  in  that  place,  it  most  likely  shifted  about  and  by  so  doing 
caused  lesions  varying-  in  intensity,  according  to  the  length  of  time 
the  parasite  had  remained.  The  horse  on  one  occasion  gave  negative 
results  to  mallein  and  complement  tests.  To  a subsequent  intra- 
palpebral  mallein  test  it  reacted  not  quite  typically;  positive  result 
was  obtained  to  complement  fixation.  A later  agglutination  test  was 
also  positive.  The  nodules  submitted  were  not  glanderous. 

IV.  Horse  9741,  an  aged  bay  mare,  died  of  horse-sickness  on 
the  17th  September,  1915. 

Post-Mortem. — A solidified  small  focus  was  removed  from  the  lung  tissue. 

Microscopical  Examination. — There  was  a bronchus,  the  walls  of  which  were 
much  thickened  and  stood  out  distinctly,  the  mucosa  was  flattened  out  and  the  lumen 
contained  a plug  which  was  slightly  contracted,  so  that  there  was  a space  between 
the  plug  and  the  bronchial  wall.  The  thickened  wall  contained  eosinophiles  collected 
in  masses  in  the  tunica  muscularis,  the  fibres  of  which  were  separated,  the  cells  were 
also  present  in  the  peribronchial  tissue.  In  the  same  section  were  smaller  bronchi, 
the  external  coat  of  which  was  also  infiltrated,  but  to  a lesser  degree.  Similarly,  the 
adventitia  of  the  blood  vessels  contained  round  cellular  infiltrations.  In  another  sec- 
tion a branching  bronchus  was  noticed  filled  with  leucocytes  mostly  eosinophiles.  The 
surrounding  alveoli  were  compressed  and  filled  with  fibrin  and  serum  and  the  capi! 
laries  were  rich  in  eosinophiles.  which  were  also  scattered  about.  In  some  portion^ 
blood  was  seen  in  the  alveoli. 

Diagnosis. — Pronchitis  et  Peribronchitis  et  Pneumonia  peribronchialis  helmin- 
thica. 


Epicrisis.— A bronchus  was  in  the  centre  of  the  lesion  and 
smaller  bronchi  around  it,  and  contained  eosinophiles  in  the  lumens 
and  the  coats.  Emigration  of  both  eosinophiles  and  round  cells  and 
exudation  of  fibrin  led  to  a pneumonia  surrounding  the  bronchi. 
No  definite  naked  eye  description  was  given  of  this  focus,  which 
appeared  as  a solidified  node  of  the  lung  tissue.  It  was  apparently 
ot  quite  recent  origin  and  started  from  the  bronchus  and  extended 
alongside  its  branches.  No  parasite  was  seen,  either  the  section  had 
missed  it  or  it  was  absent. 

V.  Horse  9467,  a six-year  old  brown  gelding.  It  was  sub- 
mitted to  the  complement  test  on  the  16th  September,  1915,  which 
gave  a partial  fixation.  A swollen  eyelid  resulted  from  the  intra- 
palpebral  test  on  the  21st  September,  1915.  The  mallein  test  on 
the  29th  September,  1915,  gave  a positive  reaction,  likewise  the 
agglutination  on  the  5th  October,  1915.  The  horse  thus  being  a sus- 
pect for  glanders,  it  was  killed. 

Post-mortem. — Tn  the  lungs  one  solidified  small  focus  was  found. 

Microscopical  Examination. — The  lobules  were  marked  by  thickened  septa  con- 
taining numerous  eosinophiles.  In  the  centre  was  seen  a necrotic  focus,  containing 
homogeneous  substance  with  nuclear  detritus  and  two  transparent  spots  (remnant.' 
of  nematodes).  The  whole  was  surrounded  by  eosinophile  cells  and  round  cells 
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The  bronchi  were  also  surrounded  and  plugged  with  the  same  types  of  cells:  the 
alveoli  contained  homogeneous  substance. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

Microscopical  Examination. — 2.  Lymph  glands  : In  the  sinuses  and  also  in  the 
adventitia  of  the  blood  vessels  were  numerous  eosinophiles. 

Diagnosis. — Lymphadenitis  helminthica. 

Epicrisis. — The  focus  in  the  lung  represented  a miliary  pneu- 
monia with  a necrotic  focus,  primarily  due  to  the  presence  of  a 
nematode,  the  remnants  of  which  were  still  left.  It  was  surrounded 
by  alveoli  filled  with  eosinophile  cells  and  round  cells.  It  apparent- 
ly was  of  fairly  fresh  origin  and  although  a direct  connection  with  a 
bronchus  was  not  apparent,  the  presence  of  eosinophiles  in  the  lumens 
and  walls  of  bronchi  was  very  suggestive  for  the  bronchial  origin. 
It  was  of  interest  to  note,  that  in  this  lung  infected  with  nematodes 
the  corresponding  lymph  glands  also  showed  eosinophiles.  The  horse 
gave  a positive  glanders  reaction  and  was  killed  as  a suspect.  The 
lesions  examined  were  not  of  glanderous  origin. 

VI.  Horse  9486,  an  aged  grey  gelding,  was  submitted  to  the 
intrapalpebral  test  on  the  21st  September,  1915,  with  negative 
results.  On  the  22nd  the  result  of  the  complement  test  was  a par- 
tial fixation.  The  mallein  test  on  the  27th  September  gave  a posi- 
tive reaction.  The  horse  was  killed  on  the  18th  October,  1915, 
glanders  being  suspected. 

Post-mortem. — A round  white  nodule  with  a soft  pith  was  found  in  the  lungs 
and  a similar  one  in  the  bronchial  glands. 

Microscopical  Examination. — 1.  Lungs  : A small  necrotic  bright  pink  pith  was 

surrounded  by  alveolar  tissue  rich  in  eosinophiles ; plugs  of  eosinophiles  were  in  the 
bronchi;  infiltration  with  eosinophiles  of  the  thickened  interalveolar  septa  was  also 
found. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

Microscopical  Examination. — 2.  Lymphi  gland  : One  very  small  focus  with  a 

necrotic  centre  which  was  surrounded  by  eosinophiles,  the  sinuses  contained  great 
numbers  of  them. 

Diagnosis.—  Lymphadenitis  helminthica. 

Epicrisis. — It  was  most  likely  that  the  focus  was  originally 
connected  with  a bronchus,  although  this  connection  was  not  visible 
in  the  section.  The  eosinophiles  were  frequent  in  the  bronchi, 
forming  small  plugs.  The  focus  was  in  a comparatively  young 
stage.  The  nematode  was  not  seen,  its  presence  had  led  to  the 
accumulation  of  the  eosinophiles  and  necrosis.  It  was  of  particular 
interest  to  note  that  the  bronchial  lymph  nodes  also  showed  eosino- 
philes around  a necrotic  centre  in  the  same  stage  as  found  in  the 
lungs.  The  lesions  of  the  lungs  represented  a miliary  pneumonia. 
The  horse  was  a positive  mallein  reactor  and  was  killed  as  such. 
The  lesion  under  discussion  had  been  picked  out  as  suspicious  for  glan- 
ders; the  microscopical  examination  did  not  support  this  view.  A 
certain  resemblance  to  a,  glanderous  nodules  had,  nevertheless,  to  be 
admitted.  It  was  most  likely  that  other  and  glanderous  lesions  were 
present,  but  missed  on  post-mortem  examination. 

VII.  Horse  9400,  an  aged  grey  gelding,  malleined  on  the  14th 
•Tuly,  1915,  with  negative  results.  The  intrapalpebral  test  on  the 
21st  September,  1915,  caused  a swollen  eyelid.  The  complement  and 
the  mallein  test  on  the  23rd  and  27th  September,  respectively,  were 
both  negative.  The  horse  was  killed  on  the  19th  October,  1916, 
being  in  poor  condition. 


Post-mortem. — A few  nodes  were  present  in  the  lungs,  which  on  section  were 
fairly  firm  and  hyperaemic. 

Microscopical  Examination. — 1.  Lung  : A lobule  was  involved,  all  the  alveoli  were 
filled  with  homogeneous  substance  and  scattered  about  were  serum  and  eosinophile 
cells.  I n the  centre  was  a bronchus,  an  artery  and  a vein  surrounded  by  round 
cells,  forming  a thick  envelope ; many  cells  were  pycnotic.  A considerable  num- 
ber of  eosinophiles  formed  thick  clusters  in  the  bronchial  coats.  They  were  also 
present  in  the  adventitia  of  the  blood  vessels  accompanying  the  bronchus. 

Diagnosis. — Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Epicrisis. — Apparently  the  process  had  primarily  started  in  the 
bronchus  and  extended  along  the  bronchial  wall  into  the  alveolar 
tissue.  It  was,  however,  most  pronounced  in  the  bronchial  coats. 

VIII.  Horse  9681,  an  aged  brown  gelding,  was  malleined  on  the 
2nd.  September,  1915,  and  gave  a doubtful  result.  The  horse  was 
isolated.  On  the  21st  September,  1915,  the  intrapalpebral  test 
resulted  in  a swollen  eyelid.  On  the  24tb  September,  1915,  the 
complement  test  gave  a partial  fixation.  On  the  27tli  September, 
1915,  the  mallein  test  was  negative.  The  horse  was  killed  on  the 
21st  October,  1915. 

Post-mortem. — On  section  firm,  dark-red  nodules  were  found,  including  white 
specks. 

Microscopical  Examination. — Lung  : The  alveoli  around  a larger  bronchus  were 
filled  with  fibrin.  The  bronchus  was  cut  twice,  once  longitudinally  and  once 
tangentially.  The  lumen  contained  mostly  eosinophiles,  fragments  and  detritus. 
The  outer  coat  was  crammed  full  with  identical  cells.  All  the  smaller  bronchi 
contained  these  plugs  and  their  coats  were  equally  crammed  with  eosino- 
philes. The  adventitia  of  the  blood  vessels  was  likewise  filled  and  enveloped  by 
them ; they  were  present  in  the  lumen  as  well,  forming  a thrombus.  The  capillaries 
in  the  periphery  and  some  alveoli  were  filled  with  blood.  Only  the  larger  vessels 
were  free  from  these  leucocytes.  In  another  section  some  of  the  alveoli  surrounding  the 
bronchi  stood  out  prominently  plugged  with  eosinophiles,  taking  the  stain  deeply. 
They  were  apparently  pycnotic,  but  not  karyorrhectic.  The  section  had  a mottled 
appearance,  the  interalveolar  septa  with  the  engorged  capillaries  forming  a contrast. 
Red  corpuscles  were  found  outside.  Fibrin  was  present  in  some  of  the  alveoli 
and  white  corpuscles  scattered  about.  Also  here  the  smaller  arteries  showed  the 
adventitia  filled  with  round  cells. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica. 

Epicrisis. — Macroscopically  the  nodule  was  described  to  be  of 
dark  red  colour  containing  white  specks.  These  specks  corresponded 
to  cross  sections  of  plugged  bronchi.  The  process  could  also  be 
interpreted  as  a broncho  pneumonia ; it  had  apparently  descended 
into  the  smaller  bronchi.  The  eosinophiles  were  so  frequent  that 
they  plugged  some  vessels  completely.  The  alveoli  of  the  central 
portion  contained  fibrin.  There  was  engorging  of  the  capillaries  and 
extravasations  of  blood  had  taken  place  into  the  alveoli  so  that  the  le- 
sion appeared  to  be  one  of  recent  origin.  The  casual  agency  should 
originally  be  looked  for  in  the  bronchus,  in  which  the  process 
evidently  commenced  and  from  which  it  spread.  The  pycnotic 
nuclei  indicated  the  presence  of  the  causal  agency  in  the  vicinity 
which  apparently  was  missed  in  the  section.  The  horse  first,  reacted 
doubtfully  to  a mallein  test.  The  last  test,  however,  was  negative. 

IX.  Horse  9746,  an  aged  brown  gelding  was  sent  to  the  Labora- 
tory on  the  21st  September,  1915,  by  the  South  African  Police  as  a 
reactor  to  mallein  and  to  complement  fixation  test.  After  another 
mallein  test  the  horse  was  isolated.  It  died  of  horse-sickness  on  the 
6th  November,  1915. 
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Post-mortem. — Some  lumpy  nodes  of  an  indefinite  structure  were  removed. 

Microscopical  Examination. — Lung  : The  section  contained  a focus  about 

1 cm.  in  diameter  in  which  all  the  alveoli  were  filled  with  homogeneous  substance 
(serum)  and  scattered  in  it  were  leucocytes,  apparently  all  or  mostly  eosinophiles. 
Within  this  area  were  a number  of  bronchi  cut  cross-ways  and  some  longitudinally. 
In  the  lumen  was  either  an  identical  substance  as  in  the  alveoli  (serum)  or  it  was 
streaky,  thready  (mucus)  and  contained  white  corpuscles.  The  latter  was  particularly 
the  case  in  a larger  bronchus.  The  external  coat  of  these  bronchi  was  filled  with 
eosinophiles  in  thick,  well-defined  masses,  they  were  also  in  the  submucosa  and  in 
the  muscularis,  but  less  numerous.  A larger  branch  of  the  pulmonary  artery  cut 
longitudinally  showed  the  same  infiltration  in  the  adventitial  coat  but  nothing  in 
the  intima  and  media.  Smaller  arteries  branching  off  showed  also  the  same 
cellular  infiltration  of  the  adventitia. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica. 

Epicrisis. — Tlie  eosinophiles  occupied  both  bronchi  and  peri- 
bronchial tissue.  The  adjacent  alveoli  showed  collateral  oedema 
with  a few  eosinophiles.  The  lesion  had  thus  to  be  considered  as  one 
caused  by  parasites  which  had  been  present  in  the  bronchi.  It  was 
interesting  to  note  that  the  eosinophile  infiltration  was  mainly  in  the 
outer  coats.  The  bronchi  contained  a mucous  exudate  and  leucocytes. 
This  suggested  the  interpretation  of  a very  recent  invasion,  the 
parasite  causing  a bronchitis  catarrlialis  leading  to  the  subsequent 
emigration  of  eosinophiles  which  had  not  yet  penetrated  the  bronchial 
walls.  The  positive  mallein  reaction  and  complement  fixation  test 
was  not  explained  on  post-mortem. 

XI.  Horse  10040,  an  aged  chestnut  gelding  was  submitted  to  the 
mallein  test  on  the  20th  January,  1910,  with  negative  results.  It 
died  of  horse-sickness  on  the  13th  March.  1916. 

Post-mortem . — In  the  left  lung  was  a nodule  (1  c.m.)  with  a soft  centre  and  sur- 
rounded by  fibrous  tissue. 

Microscopical  Examination. — Lung  : The  neighbourhood  of  a bronchus  showed 

the  interalveolar  septa  thickened  by  fibroblastic  tissue  containing  numerous  eosino- 
philes, some  of  these  were  scattered  about,  others  were  grouped  in  clusters.  The 
lumen  of  the  bronchus  cut  cross-ways  contained  a homogeneous  pink  substance  full 
of  pycnotic  nuclei.  Agglomerations  of  small  round  cells  were  also  present.  Another 
cross  section  of  the  bronchus  showed  the  lumen  empty,  the  wall  was  much  thickened 
by  fibroblastic  tissue  and  in  the  outer  parts  were  eosinophile  cells  . 

Diagnosis. — Bronchitis  et  Peribronchitis  fibroblastica  helminthica, 

Epicrisis. — The  lesion  included  a bronchus  with  a pink  plug 
which  macroscopically  corresponded  to  the  soft  centre.  The  adjacent 
alveolar  tissue  showed  fibroblastic  organisation  and  in  the  meshes 
were  round  and  eosinophile  cells.  The  process  was  interpreted  to  be 
in  the  stage  of  granulation  tissue,  which  might  lead  to  pathological 
organisation  and  a cicatrix.  There  were  no  definite  indications  that 
it  would  lead  to  a well-defined  nodule. 

XII.  Hoi  ■se  10195,  an  aged  bay  gelding.  It  was  not  malleined. 
It  died  of  horse-sickness  on  the  21st  March,  1916. 

Post-mortem. — In  the  left  lung  one  small  nodule  was  found,  it  had  a whitish 
centre  and  a hyperaemic  zone.  Liver  ■ There  were  numerous  white  or  grey  nodules 
(1-5  m.m  diameter)  in  the  parenchyma.  Many  were  calcified. 

Microscopical  Examination. — 1.  Lung  : The  interalveolar  septa  were  thickened 
by  fibroblastic  strands  and  a great  number  of  eosinophiles.  The  alveoli  in  parts 
were  occluded,  their  lumens  were  filled  with  fibroblasts,  eosinophiles,  and  desqua- 
mated epithelial  cells.  The  alveolar  arrangement  of  the  capillaries  was  still  present. 
The  fibroblasts  formed  tracts  and  the  eosinophiles  were  in  clusters. 

Diagnosis.- — Pneumonia  fibroblastica  helminthica. 

Microscopical  Examination. — 2.  Liver  : The  following  different  types  of  nodules 
were  seen  : (a)  A homogeneous  pink  centre,  devoid  of  nuclei,  was  surrounded  by 
an  intermediate  zone  of  wavy,  loose  fibroblastic  tissue  with  spaces  between  the 
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bundles.  The  nuclei  of  this  portion  were  oval,  vesicular  and  pale;  the  outer  zone 
also  consisted  of  wavy  connective  tissue  with  round  cells  and  eosinophiles,  either 
scattered  or  in  groups.  The  nodule  was  connected  on  one  side  with  Glisson’s  septum. 

Diagnosis. — Helminthiasis  nodularis  libroblastica. 

(b) .  The  pink  centre  contained  nuclei  all  through.  These  were,  however, 
pycnotic.  Eosinophile  cells  were  present.  The  periphery  was  as  described  above. 
This  nodule  was  also  connected  with  the  septum  and  in  its  periphery  on  one  side 
contained  bileducts.. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

(c) .  There  was  a thickening  of  the  septum,  the  centi^  consisted  of  connective 
tissue  and  scattered  throughout  were  round  cells  forming  small  clusters.  There 
were  also  eosinophiles  present;  in  the  periphery  were  blood  vessels  and  bileducts. 
Most  of  the  septa  were  thickened  due  to  an  increase  of  fibrillar  tissue  and  round 
cells. 

Diagnosis.- — Hepatitis  interstitialis  helminthica. 

Epicrisis. — The  focus  iu  the  lungs  corresponed  mainly  to  the 
description  of  a granulation  tissue  of  helminthic  origin.  The 
eosinophiles  indicated  that  the  organisation  was  still  under  the 
influence  of  the  parasites.  It  was  most  likely  that  the  section  cut 
through  the  periphery  of  a focus  which  originated  from  a bronchus. 
In  the  liver  three  stages  of  parasitic  processes  were  seen:  (1)  the 
parasitic  hepatitis  interstitialis,  it  might  be  called  cirrhosis  helmin- 
thica ; (2)  the  fully  developed  nodule,  it  had  a necrotic  centre  and 
was  surrounded  by  a fibrous  connective  tissue  capsule;  (3)  a nodule 
in  an  advanced  transition  stage,  the  fibroblasts  were  still  recognised 
and  passed  over  into  fibrillar  tissue.  The  homogeneous  pink  plug 
corresponded  maeroscopically  to  the  white  centre  of  the  nodules. 

XIII.  Horse  10159,  a seven-year-old  cream  gelding  was  mal- 
leined  on  the  (ith  February,  1910,  with  negative  results.  It  died 
of  acute  liver  atrophy  on  the  23rd  April,  1910. 

Post-mortem. — A consolidated  small  brownish  focus  was  found  on  dorsal  border  of 
one  main  lobe  and  an  irregularly-shaped  white  focus  was  surrounded  by  consolidated 
lung  tissue. 

Microscopical  Exnininpt  ion. — 1.  Lung  : The  white  focus  consisted  of  apparently 
collapsed  lung  tissue  containing  crowded  eosinophile  cells.  These  were  either 
in  the  small  bronchi  or  in  the  alveoli  where  the  epithelium  had  proliferated  or  in 
the  interalveolar  septa  which  were  thickened.  The  eosinophile  cells  were  either 
crowded  into  these  septa  forming  clusters  or  diffusely  distributed  all  over.  The 
adjoining  alveoli  were  filled  with  a homogeneous  substance  (serum). 

Diagnosis.—  Pneumonia  miliaris  helminthica. 

2.  This  was  an  irregularly  outlined  focus  consisting  mainly  of  brownish  con- 
solidated tissue  in  which  were  white  thickened  septa  and  on  one  pole  a white  speck. 

Microscopical  Examination. — The  alveoli  were  filled  with  homogeneous  exudate 
or  crowded  with  eosinophile  cells,  the  epithelial  lining  was  cubical.  The  septa  were 
thickened  and  contained  round  cells.  Bronchi  and  bronchioles  also  contained 
homogeneous  exudate  and  eosinophile  cells. 

Diagnosis.- — Pneumonia  miliaris  helminthica. 

Epicrisis. — Both  foci  were  found  in  the  lung  tissue,  tbe  alveoli 
and  tbe  interalveolar  septa  and  tbe  bronchi  and  bronchioles  all  con- 
tained eosinophile  cells.  Desquamation  of  alveolar  epithelial  cell 
was  present.  Tbe  alveoli  adjacent  to  the  focus  were  filled  with  a 
collateral  oedema.  The  process  thus  corresponded  with  that  of  a 
miliary  pneumonia.  It  would  appear  that  these  foci  were  of  quite 
recent  origin.  They  were  apparently  connected  with  the  bronchi  that 
contained  eosinophiles. 

XI Y.  Tim  'se  10265,  an  aged  grey  gelding  was  malleined  on  the 
2nd  May,  1910,  with  negative  results;  the  intranalpebral  test  on  same 
date  also  gave  negative  results.  The  horse  died  of  horse-sickness 
on  tbe  11th  May,  1910. 
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Post-mortem. — (1)'.  A nodule  4x3  m.m.  with  two  yellow  centres  was  taken  from 
the  dorsal  border  of  the  right  lung.  (2)  One  nodule  bordering  a small  bronchus  4 mm. 
in  diameter  was  homogeneous,  yellowish-red  with  a small  white  speck  in  the  centre. 

Microscopical  Examination. — L Lung  : This  section  showed  the  alveoli  filled  with 
a pinkish  homogeneous  exudate  (serum).  On  several  places  a bronchus  had  been 
cut  across  and  tangentially.  Its  lumen  contained  mucus,  in  parts  desquamated  cells 
(not  many),  adhering  to  a plug  consisting  of  mucus  and  cellular  detritus.  Eosinophile 
cells  were  present  and  were  probably  responsible  for  the  detritus.  In  the  tangen- 
tial section  the  bronchus  was  devoid  of  its  mucous  lining.  All  the  bronchi  and 
large  vessels  were  surrounded  by  crowded  infiltration  of  lymphocytes  and  particularly 
eosinophiles ; they  filled  the  surrounding  tissue  completely  and  obliterated  the 
alveoli.  the  capillaries  were  filled  with  red  corpuscles,  containing  many  eosinophiles. 

Diagnosis. — Bronchitis.  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

' Microscopical  Examination. — 2.  The  centre  of  the  section  was  occupied  by  a cross 
section  of  a bronchus.  Some  of  the  epithelial  lining  was  desquamated.  The  tunica 
propria  was  free  from  infiltration,  the  peribronchial  connective  tissue  was  thickened 
and  crowded  with  eosinophiles  isolating  the  glands  and  the  cartilage  within.  In 
the  periphery  were  partly  collapsed  alveoli  in  which  the  epithelial  cells  had  become 
cubical,  the  lumen  contained  desquamated  cells  and  rare  eosinophiles.  Outside 
this  zone  was  an  increase  of  connective  tissue  between  the  alveoli  and  fibroblasts 
were  very  numerous.  Eosinophiles  were  frequent.  Compressed  alveoli  also  contained 
homogeneous  exudate  (serum). 

Diagnosis. — Bronchitis.  Peribronchitis  et  Pneumonia  peribronchialis  fibroblastiea 
helminthica. 

Epicrisis. — Both  foci  apparently  commenced  in  tile  bronchi:  in 
the  first  case  the  process  was  comparatively  fresh,  the  yellow  centres 
corresponded  to  the  cross  section  of  the  bronchus  containing  a plug. 
The  eosinophiles  invaded  the  adjacent  alveoli  and  together  with  the 
desquamation  of  the  epithelial  lining  caused  the  consolidation  of  the 
tissue.  The  second  focus  showed  in  the  periphery  the  presence  of 
fibroblastic  tissue  in  the  alveolar  septa.  This  was  probably  the 
beginning  of  a capsule.  The  alveoli  had  lost  their  function  and 
their  epithelial  lining  had  become  cubical. 

XV.  Horse  10269,  an  aged  bay  gelding  was  submitted  to  the 
mallein  test  on  the  3rd  May,  19.16,  with  negative  results,  the  intra- 
palpebral  test  on  the  same  date  was  also  negative.  The  horse  died 
of  horse-sickness  on  the  13th  May,  1916. 

Post-mortem. — The  main  lobe  of  the  right  lung  contained  a nodule  of  lumpy 
appearance,  on  section  it  was  slightly  haemorrhagic  with  white  centres. 

Microscopical  Examination. — Three  nodules  of  different  size  were  touching  each 
other.  Each  contained  a pinkish  necrotic  centre  with  numerous  pycnotic  nuclei 
evenly  distributed.  In  two  of  these  centres  were  oblique  sections  of  a nematode, 
the  cuticle  being  clearly  visible.  In  the  smallest  of  the  nodules  the  pinkish  centre 
was  surrounded  by  giant  cells.  The  capsule  of  these  nodules  consisted  of  fibroblasts, 
concentrically  arranged,  with  a few  round  cells  of  lymphocytic  and  polyblastic  type. 
Further  outside  the  fibroblasts  went  over  into  fibrils  and  the  eosinophile  cells 
increased  in  number,  the  outside  capsule  consisted  of  wavy  tissue  with  elongated 
nuclei.  There  were  concentrically-arranged  capillaries  between  the  fibres.  At  one 
place  where  the  periphery  of  the  three  nodules  touched  each  other  four  giant  cells- 
were  packed  closely  together.  In  the  outer  capsule  were  also  plasma  cells,  oval 
pinkish  cells  with  an  eccentric  round  nucleus.  Within  the  capsule  were  also  some 
compressed  bronchioles  and  alveoli.  The  nodules  were  connected  with  the  inter- 
lobular and  interalveolar  septa. 

Diagnosis. — Helminthiasis  nodularis  fibroblastiea. 

E pi  crisis. — The  nodule  contained  a nematode  which  was  lodged 
in  the  pinkish  necrotic  substance.  The  capsule  was  formed  by 
fibroblasts  and  giant  cells  on  the  inner  and  by  fibrillar  bundles  on 
the  outer  periphery.  Plasma  cells  were  present  in  the  capsule.  The 
nodules  were  in  the  transition  stage  of  fibrous  organisation,  giant 
cells  were  found  in  one  which  was  in  the  relatively  youngest  stage. 
Attention  might  be  drawn  to  the  presence  of  giant  cells  in  the 


absence  of  epithelioid  cells,  which  frequently  went  together  and  to 
the  presence  of  plasma  cells  in  the  peripheral  portion  of  the  capsule. 
The  process  would  be  one  that  that  was  passing  from  the  inflam- 
matory stage  into  that  of  pathological  organisation. 

XVI.  Horse  10278,  an  aged  grey  gelding*  was  submitted  on  the 
3rd  May,  1916,  to  the  subcutaneous  and  to  the  intrapalpebral  mallein 
test  with  negative  results.  It  died  on  the  15th  May,  1916  of  horse- 
sickness. 

Post-mortem. — A nodule  (1)  was  present  in  the  right  lung,  the  size  of  a bean, 
reddish  in  colour ; it  contained  a white  centre.  In  the  left  lung  was  one  nodule 
(2)  the  size  of  a pea,  with  a yellow  circumference  and  a hard  white  centre. 

Microscopical  Examination. — 1.  Placed  in  a bronchus  were  a few  pink  plugs  con- 
taining pycnotic  nuclei.  Around  the  necrotic  mass  the  epithelial  lining  of  the 
bronchus  was  intact,  except  at  one  place  where  the  largest  plug  touched  the  bronchial 
wall.  At  another  place  a bronchus  was  cut  longitudinally  and  in  both  ends  these 
red  masses  were  present  separated  by  a collection  of  polymorphonuclear  cells. 
A third  cross-section  of  a bronchus  showed  these  cells  in  a transparent  homogeneous 
substance  (mucus).  Where  the  red  masses  touched  the  bronchial  wall  there  was  a 
fibrous  thickening  consisting  of  strands  of  fibres  containing  round  cells  and 
eosinophiles.  Plasma  cells  were  also  present.  The  one  bronchus  with  pus  cells 
in  its  lumen  showed  a thick  infiltration  of  round  cells  in  its  peribronchial  tissue 
and  the  adjoining  alveoli  were  filled  with  homogeneous  substance  and  contained 
desquamated  cells. 

Diagnosis. — Bronchitis.  Peribronchitis  fibroblastica  helminthica. 

Microscopical  Examination. — 2.  The  section  contained  a bronchus  with  a pink  plug 
and  pycnotic  nuclei.  The  epithelial  lining  was  stretched  and  flattened  out.  Immedi- 
ately outside  the  epithelial  layer  was  a zone  of  fibrils,  fairly  poor  in  nuclei  and 
around  it  for  a considerable  distance  the  tissue  was  consolidated.  The  alveoli 
were  compressed,  their  epithelial  cells  had  become  cubical  and  were  filling  the  lumens. 
Some  of  the  desquamated  cells  were  apparently  undergoing  necrobiosis.  There  were 
round  cells  of  lymphocytic  and  polyblastic  type  and  fibroblasts  and  a great  number 
of  eosinophiles  in  some  places  crowded  in  small  clusters.  A fair  amount  of  blood 
was  present  in  the  capillaries  and  occasionally  also  in  an  alveolus.  There  were 
other  cross  sections  of  bronchi  with  folded  epithelial  membranes  and  the  bronchial 
coats  thickened  and  infiltrated  with  eosinophiles,  some  had  translucid  to  bluish-stained 
contents  (mucus),  scattered  throughout  the  whole  section  were  small  areas  of  col- 
lapsed alveoli.  In  a bronchiole  a small  granulation  bud  was  entering  the  lumen, 
pushing  the  epithelial  layer  ahead  of  it.  which  so  touched  the  opposite  wall. 

Diagnosis. — Bronchitis.  Peribronchitis  et  Pneumonia  peribronchialis  fibroblastica 
helminthica.  Bronchiolitis  obliterans. 

Epicrisis. — The  process  in  both  foci  was  connected  with  the 
bronchi.  In  the  second  nodule  it  had  led  to  a granulation  tissue 
and  in  the  first  one  to  fibrous  tissue,  but  to  no  definite  and  well- 
defined  capsules.  The  processes  were  in  a stage  of  pathological 
organisation.  The  presence  of  polymorphonuclear  cells  would  indi- 
cate that  it  was  complicated  by  another  infection,  probably  of 
bacterial  origin.  Of  interest  are  the  fibroblastic  buds  entering  the 
lumens  of  the  bronchioles.  Such  buds  have  been  interpreted  to  be 
of  traumatic  origin.  In  our  instance  this  might  also  hold  good, 
the  nematode  having  acted  as  a trauma.  They  could,  however,  also 
be  the  sequel  of  the  fibroblastic  organisation  as  a result  of  the 
primary  pneumonia. 

XVII.  Horse  10283,  an  aged  grey  gelding.  On  the  3rd  May, 
1916,  this  horse  was  submitted  to  both  the  mallein  and  intrapalpebral 
tests  with  negative  results.  It  died  of  horse-sickness  on  the  17th  Mav, 
1916. 

Liver.- — Small  round  nodules  were  under  the  capsule  and  in  the  parenchyma,  the 
size  of  a pin’s  head  and  surrounded  by  a well-defined  capsule. 

Microscopical  Examination. — 1.  (a)  In  some  interlobular  septa  were  found  accumu 
lations  of  round  cells  of  lymphocytic  type  with  a fair  number  of  eosinophiles. 
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Another  collection  consisted  only  of  eosinophiles.  The  septa  were  thickened  and 
consisted  of  thick,  coarse  hyaline  fibres. 

Diagnosis.- — Hepatitis  interstitialis  helminihica. 

(b)  In  another  section  within  a septum  a cleft  was  seen  containing  a homogeneous 
substance  and  adhering  to  it  quite  a number  of  giant  cells.  It  was  surrounded  by  a 
capsule  consisting  of  fibroblasts  and  eosinophiles  and  round  cells. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

(c)  There  was  also  a nodule  replacing  a lobule,  consisting  mainly  of  eosinophiles 
situated  between  the  liver  cells  and  causing  atrophy.  It  abutted  at  one  place  on  to  a 
central  vein  which  likewise  contained  eosinophiles.  There  was  also  an  increased  num- 
ber of  lymphocytes  in  the  septa  of  this  section. 

Diagnosis. — Hepatitis  nodularis  helminthica. 

(d)  In  a third  section  the  nodule  had  fallen  out  and  only  a thin  fibrillar  capsule 
was  left. 

Diagnosis. — Helminthiasis  nodularis  chalicotica.  Cirrhosis  helminthica. 

Epicrisis. — The  nodules  were  all  of  parasitic  origin,  but  ap- 
parently not  all  of  the  same  age.  Some  were  of  recent  origin,  whilst 
others  were  interpreted  to  have  already  undergone  organisation  and 
calcification.  The  nematode  infection  was  the  cause  of  the  cirrhosis. 

XVIII.  Horse  102G4  was  a six-year-old  grey  gelding.  This 
horse  was  malleined  on  the  7th  April,  1916,  with  negative  re- 
sults. The  intrapalpebral  test  on  the  same  day  was  also  negative. 
The  horse  was  again  malleined  on  the  3rd  May,  1916,  and  tested  for 
the  second  time  by  the  intrapalpebral  test,  both  with  negative  results. 
It  died  of  horse-sickness  on  the  20th  May,  1916. 

Post-mortem. — In  the  right  lung  several  nodules  were  present,  which  were  about 
the  size  of  a pea,  partly  calcareous,  completely  encapsulated  and  circumscribed. 

Microscopical  Examination. — 1.  Lung  : (a)  In  a septum  thickened  by  fibroblasts  and 
by  wavy  fibrillar  tissue  a small  bronchus  was  situated  cut  cross-ways.  It  contained 
a plug  of  pink  substance  with  uniformly  scattered  nuclei.  The  membrana  propria 
was  straightened  out,  the  tunica  propria  thickened  by  fibrillate  connective  tissue. 
( b ) In  the  septum  furthermore  were  two  foci,  one  of  which  had  also  a pinkish  centre 
surrounded  by  epithelioid  cells  and  outside  were  round  cells  and  red  corpuscles.  The 
plug  of  the  second  focus  had  fallen  out.  The  wall  on  its  inner  periphery  consisted 
of  fibroblasts,  some  were  necrobiotic  containing  many  vacuoles.  The  two  foci  were 
surrounded  by  a fibroblastic  tissue  and  in  the  neighbourhood  of  the  latter  focus 
were  many  eosinophiles. 

Diagnosis. — (a)  Bronchitis  et  Peribronchitis  fibroblastica  helminthica.  (b)  Helmin- 
thiasis nodularis  fibroblastica. 

Epicrisis.  These  processes  were  probably  connected  with  each 
other  and  originated  in  the  bronchus.  Both  tvere  approaching 
pathological  organisation.  In  one  case  they  were  thus  in  the  transi- 
tion stage  of  a typical  parasitic  nodule. 

XX.  Horse  10320,  an  aged  bay  gelding,  malleined  on  the  3rd 
May,  .1916,  with  negative  results,  the  intrapalpebral  test  on  same 
date  also  gave  a negative  result.  The  horse  died  of  horse-sickness  on 
the  22nd  May,  1916. 

Post-mortem. — Nodule  No.  1 under  the  pleura  felt  sbotty,  it  had  a small  white 
centre  and  was  surrounded  by  a dark  haemorrhagic  zone.  Nodule  No.  2 was 
situated  in  the  depth  of  the  lung,  white  and  firm  in  consistence. 

Microscopical  Examination.— 1.  Lung  : It  was  a round  nodule,  consisting  in  the 
main  of  a homogeneous  pith  and  surrounded  by  a capsule,  the  pith  took  the  stain 
very  deeply  (calcareous).  The  capsule  consisted  of  coarse  fibres  with  scanty  nuclei. 
In  the  outer  periphery  there  were  a few  groups  of  round  cells.  In  the  neighbour- 
hood of  this  nodule  was  a bronchus  with  desquamated  epithelial  cells  collected  in 
the  lumen.  Of  another  bronchus  only  the  muscular  coat  was  left.  The  lumen  of 
this  latter  was  filled  with  homogeneous  substance  in  which  numerous  bacteria  were 
scattered.  The  bronchi  were  surrounded  by  plugged  alveoli.  This  portion  was 
undergoing  necrobiosis  and  in  parts  was  quite  necrotic,  nuclei  being  absent  and  the 
rare  ones  present  were  pycnoetic. 
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Diagnosis. — Helminthiasis  nodularis  chalicotica.  Broncho  pneumonia  bacteriosa. 

Microscopical  Examination. — 2.  In  the  centre  was  a deep  pink  homogeneous  mass, 
in  which  nuclei  were  scattered  uniformly.  It  had  a roundish  circumference  with 
a protuberance  on  one  side.  It  included  a nematode  of  which  three  cross  sections 
were  seen.  Only  on  one  side  was  a narrow  strip  of  connective  tissue,  lined  with 
round  nuclei.  The  alveoli  surrounding  the  focus  could  not  be  recognised  in  all 
parts.  They  were  filled  with  a homogeneous  substance,  in  which  were  scattered 
nuclei  undergoing  pycnosis  and  karyorrhexis,  a fine  dust  being  scattered  about..  In 
several  places  of  the  outer  portion  of  this  area  were  haemorrhages.  This  consoli- 
dation affected  practically  a whole  lobule,  the  two  sides  of  the  section  being  bordered 
by  a septum.  There  were  some  bronchi  with  desquamated  epithelial  cells  and  there 
was  pigment  in  the  outer  coat. 

Diagnosis. — Bronchitis  et  Peribronchitis.  Pneumonia  lobularis  helminthica  et 
bacteriosa. 

Epicrisis. — The  first  parasitic  nodule  was  calcified.  It  was  in 
the  neighbourhood  of  a small  hroneho-pneumonic  focus,  which  was 
of  quite  a different  origin  and  in  no  way  connected  with  the  former. 
The  second  focus  was  due  to  the  presence  of  a nematode,  and  it  was 
remarkable  that  here  no  eosinophiles  were  seen,  although  a pink 
substance  included  the  parasite.  It  would  appear  that  a similar 
process  was  present  in  both  foci,  a secondary  infection,  connected 
with  the  helminthic  infection.  The  absence  of  eosinophiles  was  re- 
markable. It  would  appear  that  the  formation  of  the  pink  mass  in 
the  centre  and  the  lobular  pneumonia  were  not  contemporaneous.  The 
former  had  the  appearance  of  an  older  process. 

XXI.  Horse  10287,  an  aged  grey  gelding.  This  horse  was  mal- 
leined  on  the  10th  May,  1916;  the  test  was  negative.  The  horse  died 
of  horse-sickness  on  the  22nd  July,  1916. 

Post-mortem. — A number  of  nodules  were  present  in  both  lungs. 

Lung. — 1.  An  ill-defined  whitish  speck  about  4 mm.  in  diameter. 

Microscopical  Examination. — In  one  portion  of  the  section  the  alveolar  tissue  was 
replaced  by  connective  tissue  of  a somewhat  loose  nature  in  which  were  round 
•spaces  some  of  which  contained  a thready  bluish  substance  (necrotic  epithelial  cells). 
The  rest  of  the  section  showed  atelectasis,  a good  number  of  alveoli  were  collapsed 
some  were  filled  with  an  exudate  and  some  with  desquamated  cells. 

Diagnosis. — Pneumonia  miliaris  fibrosa  (cicatrix). 

Lung.—  2.  A white  nodule  4 mm.  in  diameter. 

Microscopical  Examination. — There  was  a lacework  of  connective  tissue  in  which 
were  scattered  round  cells  and  polymorphonuclear  cells  and  irregularly  distributed 
or  arranged  in  clusters  eosinophile  cells.  Clusters  of  similar  cells  were  also  scattered 
in  the  septa. 

Diagnosis. — Pneumonia  miliaris  fibrosa  helminthica. 

3.  A hard  nodule,  2 mm.  ; below  the  pleura. 

Microscopical  Examination. — The  centre  consisted  of  an  accumulation  of  pycnotic 
nuclei  in  a homogeneous  substance,  which  was  surrounded  by  a fairly  thick  fibrous 
capsule  containing  round  cells.  At  one  place  on  the  periphery  of  the  necrotic 
substance  a calcified  speck  was  present. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

4.  A white  striated  nodule.  4 m.m. 

Microscopical  Examination. — This  nodule  consisted  of  two  concentric  layers  of 
hyaline  connective  tissue  bundles,  including  bluish  substance  in  the  centre  and 
between  the  pink  hyaline  zones. 

Diagnosis . — Helminthiasis  nodularis  chalicotica. 

5.  A white  speck  2 mm. 

Microscopical  Examination. — A small  nodule  -which  had  a centre  of  homogeneous 
pink  substance  dotted  with  numerous  nuclei  and  surrounded  by  a thin  capsule  of 
connective  tissue.  The  alveoli  of  the  section  were  filled  with  homogeneous  sub- 
stance (serum). 

Diaanosis.  — Helminthiasis  nodularis  fibrosa. 

6.  Under  the  pleura  was  a round  nodule  well  defined,  1 mm. 

Microscopical  Examination. — The  nodule  consisted  of  three  concentric  layers.  The 
inner  one  contained  pycnotic  nuclei  with  a small  karyorrhectic  centre.  The  inter- 
mediate layer  was  homogeneous;  it  was  surrounded  by  a broad  zone  consisting  of 
thi'k  hyaline  fibrous  bundles  going  over  in  the  periphery  into  a pycnotic  nuclear 
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zone.  The  whole  was  enclosed  by  a capsule  of  fibrillar  tissue.  The  section  v.as 
hyperaemic  and  homogeneous  substance  (serum)  filled  the  alveoli. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

7.  A round  opaque  nodule  2 mm.  in  diameter  in  the  lung  tissue. 

Microscopical  Examination.- — A small  capsule  surrounded  a homogeneous  pink 

substance  dotted  with  pycnotic  nuclei.  The  fibrous  layers  of  the  capsule  were  not 
regularly  concentric. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

8.  Under  the  pleura  was  a white  speck,  3 mm. 

Microscopical  Examination. — It  was  a concentric  nodule.  The  centre  consisted 
of  pycnotic  nuclei  embedded  in  a homogeneous  pink  zone  and  surrounded  by  a 
capsule  of  coarse  hyaline  fibres.  The  peripheral  zone  was  of  round  cells  including 
a few  eosinophiles. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

9.  A white  nodule,  longitudinally  stretched  out. 

Microscopical  Examination. — There  was  a pink  centre.  Van  Gieson  stain  showed 
a capsule  of  connective  tissue  concentrically  arranged.  The  capsule  was  thick 
consisting  of  homogeneous  fibres.  Between  the  fibrous  layers  were  round  cells. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

E fieri  sis.- — Several  types  of  lesions  could  be  recognised.  The 
first  described  had  the  character  of  a cicatricial  tissue,  and  it  would 
appear  that  the  meshwork  of  the  connective  tissue  simply  represented 
the  alveolar  septa  with  the  epithelial  lining  destroyed.  It  thus 
might  have  been  the  periphery  of  a nodule  which  was  missed"  in  the 
section,  but  the  macroscopical  aspect  would  not  support  such  a view 
since  no  white  centres  corresponding  to  necrosis  were  seen.  The 
second  type  was  represented  by  a collection  of  round  and  eosino- 
phile  cells  which  were  filling  the  alveoli  and  their  septa.  This  was 
probably  a miliary  pneumonia  due  to  quite  a recent  infection.  The 
absence  of  a white  centre  would  support  this  view,  hence  the  conclusion 
of  a fresh  invasion  although  the  nematode  was  not  seen.  The  rest  of 
the  nodules  were  in  varioxts  stages  of  advanced  organisation,  they  in- 
cluded a homogenous  pink  substance,  which  macrqscopically  appeared 
as  a white  opaque  speck.  They  were  surrounded  by  a fibrous  hyaline 
capsule.  No  calcification  had  set  in  as  yet  and  no  resistance  to  the 
knife  was  offered  when  cutting,  and  when  stained  with  haemotoxylin 
no  bluish  tinge  was  noticed,  os  was  the  case  when  lime  salts  were  depo- 
sited. All  these  nodules  were  considered  to  be  of  parasitic  origin.  Only 
in  one  place  were  eosinophiles  still  present,  they  were  absent  in  most 
and  no  nematodes  were  seen.  They  were  thus  old  nodules  under- 
going fibrous  organisation  previous  to  calcification.  Lime  salts  had 
been  deposited  in  a portion  of  one  nodule. 

XXII.  Horse  .10356,  an  aged  grey  gelding,  malleined  on  the 
15th  June,  1916,  with  negative  result.  The  intrapalpebral  test  was 
also  negative.  The  horse  died  of  horse-sickness  on  the  16th  July, 
1916. 

Post-moTt&m. — In  the  left  lung  a circumscribed  hard  nodule,  size  of  a-  pin’s  head, 
yellowish  in  colour,  was  found. 

Microscopical  Examination. — This  was  a small  focus  with  a.  thick  hyaline  capsule 
anti  a necrotic  centre,  taking  a deep  blue  haematoxylin  stain.  Further  out  was  a 
thin  peripheral  round  cell  zone. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Epicrisis. — -In  the  centre  of  the  nodule  which  had  a thick 
hyaline  capsule,  lime  salts  had  been  deposited  to  judge  by  the  blue 
section  the  haemotoxylin  gave.  The  nodules  had  been  cut 
without  any  previous  decalcification,  the  process  of  calcification  was 
thus  in  its  early  stages.  The  presence  of  a thick  hyaline  capsule 
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would  also  support  this  view.  It  would  thus  appear  that  younger 
calcified  nodules  can  be  cut  with  the  knife  without  offering  much 
resistance. 

XXIII.  Horse  10202,  an  aged  chestnut  gelding.  It  was  sub- 
mitted to  the  intrapalpebral  mullein  test  on  the  3rd  April,  1916, 
with  negative  result.  The  horse  died  of  horse-sickness  on  the  17th 
July,  1916. 

Post-mortem. — In  the  left  lung  a nodule  was  found  close  to  the  pleura  with 
a thin,  grey,  translucent  capsule  and  a hard,  brownish  centre. 

Microscopical  Examination. — (a)  The  centre  of  the  nodule,  cut  in  halt',  had  fallen 
out.  A fairly  thick  fibrous  tissue  capsule  was  present  in  which  were  numerous  round 
cells  and  eosinophiles.  (l>)  Adjacent  was  a very  small  nodule,  consisting  of  a pink 
centre,  surrounded  by  giant  cells  and  a connective  tissue  zone  with  round  cells. 
In  the  outside  septa  was  brown  pigment. 

Diagnosis. — (a)  Helminthiasis  nodularis  fibrosa.  (/>)  Helminthiasis  nodularis  fibro- 
blastica. 

Epicrisis. — The  necrotic  centre  of  the  first  nodule  had  fallen 
out.  In  the  second  nodule  which  was  a very  small  one,  giant  cells 
were  around  the  necrotic  centre.  The  first  nodule  thus  represented  an 
advanced  transitional  form  ending  in  the  fibrous  organisation. 

XXIY.  Horse  19098,  an  aged  chestnut  gelding,  malleined  with 
negative  result  on  the  6th  February,  1916.  It  died  on  the  18th  July, 
1916,  of  horse-sickness. 

Post-mortem. — In  the  left  lung  one  nodule  was  found,  it  caused  a protrusion  of 
the  pleura  over  an  area  of  4 x 2 m.m.  showing  a caseous  centre.  Under  the  liver 
capsule  were  numerous  grey  nodules  up  to  3 mm.  in  diameter,  some  were  calcified, 
they  were  also  found  in  the  depth  of  the  liver. 

Microscopical  Examination. — Lung  : 1.  This  focus  contained  a homogenous  pink 
centre  surrounded  by  connective  fibrillar  tissue  with  a great  number  of  eosinophiles. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — 2.  At  a place  where  a number  of  lobules  met  was  a collection  of  round 
cells  and  eosinophiles  in  about  equal  numbers,  infiltrating  the  septum,  separating 
its  various  constituent  portions,  so  that  the  bileducts  were  isolated  in  a round  cell 
zone.  The  circumference  was  not  sharply  delimitated,  the  leucocytes  entered  between 
the  adjacent  rows  of  liver  cells. 

Diagnosis. — Hepatitis  interstitialis  helminthica. 

Liver. — 3.  This  nodule  showed  a centre  with  pale  nuclei  of  fibroblastic  type. 
Further  outside  a distinctly  concentric  arrangement  of  fibrils  was  present.  Towards 
the  periphery  it  became  more  distinct,  the  periphery  itself  consisted  of  round  cells 
and  eosinophiles. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Liver. — 4.  This  nodule  showed  a hyaline  intermediate  portion  and  a blue  centre. 
The  periphery  was  made  up  of  a thin  layer  of  round  cells. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Liver. — 5.  There  was  a small  speck  of  homogeneous  pink  substance  surrounded 
by  giant  cells  and  a thin  capsule  of  fibrillar  tissue.  Glisson’s  septa  contained  eosino- 
philes and  were  thus  thickened.  Sometimes  the  greater  part  of  a lobule  was 
involved. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica.  Hepatitis  interstitialis  hel- 
minthica. 

Liver. — 6.  The  centre  was  homogeneously  pink  and  contained  a sharply  cut  out 
hole  as  if  previously  occupied  by  a nematode.  It  was  surrounded  by  a fibrillar 
capsule  containing  small  round  cells  and  eosinophiles. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Epicrisis. — Tbe  focus  in  the  left  lung  was  a caseous  nodule  in  a 
far  advanced  organisation.  No  mention  was  made  of  a hyaline  fibrous 
capsule;  it  was  most  likely  that  the  nodule  had  already  passed  this 
stage,  although  the  calcification  had  as  vet  not  advanced  so  far.  In 
the  liver  several  stages  of  foci  of  parasitic  origin  were  present.  One 
stage,  probably  a primary  one,  consisted  of  a simple  infiltration  of 
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eosinophiles  in  the  septa  where  a number  of  lobules  met.  An  early 
transition  stage  was  the  fibroblastic  and  epithelioid  cell  collection 
surrounded  by  fibrillar  bundles,  and  an  advanced  stage — the  calcified 
centre  surrounded  by  hyaline  bundles.  In  the  periphery  round  cells 
and  eosinophiles  were  found.  They  were  absent  in  the  nodule  which 
was  completely  calcified.  In  one  nodule  in  the  centre  a hole  was 
sharply  cut  out,  showing  the  former  position  of  a nematode.  There 
was  no  doubt  about  the  parasitic  origin  of  these  nodules,  the  one  with 
the  nematode  corresponded  in  its  structure  with  those  nodules  in 
which  they  were  not  seen. 

XXV.  Horse  1026G,  an  aged  brown  gelding,  was  malleined  on 
the  10th  May,  1916,  with  negative  results.  On  the  same  day  it  was 
also  submitted  to  the  intrapalpebral  test,  again  with  a negative 
result.  The  horse  died  of  horse-sickness  on  the  19th  July,  1916. 

Post -mortem. — A few  nodules  with  cheesy  contents  were  present  under  the  pleura 
of  the  right  lung. 

Lung. — 1.  Within  the  lung  tissue  was  a soft  white  bright  nodule  about  3 mm. 
in  diameter. 

Microscopical  Examination. — The  centre  contained  a pith  with  homogeneous  pink 
substance  full  of  pycnotic  nuclei.  It  was  surrounded  by  a corona  of  fibroblasts 
arranged  somewhat  radially.  Further  outside  was  a transparent  zone  of  fibroblasts 
loosely  arranged.  The  peripheral  zone  consisted  of  round  cells  mingled  with  fairly 
thick  and  somewhat  loosely  arranged  clusters  of  eosinophiles. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Lung. — 2.  Under  the  pleura  was  a white  nodule  about  3 mm.  in  diameter,  well- 
defined,  round,  striated  and  encapsulated. 

Microscopical  Examination. — This  was  a section  containing  only  round  and 
•eosinophile  cells,  possibly  a tangential  section  of  the  periphery. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — 3.  A 2 mm.  white  nodule. 

Microscopical  Examination. — The  nodule  consisted  of  a homogeneous  pink  centre 
with  pycnotic  nuclei,  surrounded  by  a zone  of  hyaline  fibrous  tissue,  outside  of 
which  was  a zone  of  round  cells  and  eosinophiles,  which  in  turn  again  was  sur- 
rounded by  a zone  of  fibrillar  connective  tissue.  It  included  round  cells  and 
•eosinophiles. 

Diagnosis , — Helminthiasis  nodularis  fibrosa. 

Lung. — 4.  A white  speck,  1 m.m.  in  diameter 

Microscopical  Examination. — The  centre  of  the  small  nodule  was  homogeneously 
pink  and  contained  pycnotic  nuclei ; it  was  surrounded  by  a.  thin  fibrillar  capsule. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — 5.  Under  the  pleura  a 15  m.m.  white,  bright,  encapsulated  nodule  with  an 
opaque  centre. 

M icroscopical  Examination. — The  nodule  had  a circular  pink  centre  full  of  pycnotic 
nuclei.  It  was  surrounded  by  a zone  of  fibrillar  connective  tissue  with  scanty 
nuclei.  This  zone  formed  at  one  pole  a protuberance  in  which  were  situated  two 
large  and  two  small  giant  cells.  The  peripheral  zone  consisted  of  round  cells  and 
eosinophiles.  The  capillaries  of  the  alveolar  tissue  surrounding  it  were  injected. 

Diagnosis. — Helminthiasis  nodularis  fibrosa  (et  fibroblastica  in  parts) 

Lung. — 6.  Under  the  pleura  was  a white  speck,  well  defined,  less  than  1 mm.  in 
diameter. 

Microscopical  Examination. —The:  centre  consisted  of  loosely-arranged  fibroblasts 
and  was  surrounded  by  a zone  of  round  cells  and  eosinophiles.  The  capillaries  of 
the  adjacent  alveoli  were  injected. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Lung. — 7.  A white  nodule  in  the  shape  of  the  figure  eight  with  a brown  margin. 

Microscopical  Examination. — There  were  two  adjacent  foci  both  with  pink  necrotic 
centres,  a-  fibrous  hyaline  intermediate  zone  and  a round  cellular  periphery  with 
numerous  eosinophiles,  which  formed  the  outer  portion  of  the  periphery. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Epicrisis. — All  these  nodules  were  more  or  less  of  the  same  type. 
They  were  small,  only  a few  m.m.  in  diameter.  All  those  that  were 
out  medially  showed  a pinkish  stained  centre,  filled  with  pycnotic 


nuclei.  This  centre  was  surrounded  by  radially  placed  or  loosely 
arranged  fibroblasts.  Such  nodules  represented  an  earlier  or 
transitional  stage  and  were  the  younger  forms.  Those  that  showed 
a fibrillar  or  hyaline  fibrous  capsule  were  the  older  forms.  It  would 
appear  that  a fibrillar  capsule  was  the  forerunner  of  a hyaline 
capsule,  of  which  again  the  outer  periphery  consisted  usually  of  a 
fibrillar  envelope.  In  the  younger  forms  fibroblasts  or  giant  cells 
were  still  present,  in  the  older  forms  the  envelope  probably  consisted 
of  the  septa  of  the  adjacent  alveoli,  whose  epithelial  lining  had 
atrophied.  Here  were  also  found  the  round  and  eosinophile  cells. 
One  nodule  (5)  with  a fibrillar  zone,  possessed  in  a pocket  two 
giant  cells.  Here  fibrillar  tissue  had  replaced  fibroblastic  tissue  but 
had  not  yet  undergone  hyaline  degeneration. 

XXVI.  Horse  10285,  an  aged  grey  gelding.  It  was  malleined 
on  the  10th  May,  1910,  with  negative  result.  The  intrapalpebral 
test  on  the  same  day  was  also  negative.  The  horse  died  of  horse- 
sickness  on  the  21st  .1  ulv,  1910. 

Post-mortem. — Some  white  nodules  were  taken  from  the  lung  tissue. 

Microscopical  Examination. — A large  and  a small  nodule  were  in  the  same  section. 
The  larger  one  showed  a pink  centre.  It  was  surrounded  by  a zone  of  fibroblasts, 
somewhat  radially  arranged,  then  by  loosely-arranged  fibroblasts,  then  by  a fibrillar 
zone  full  of  round  cells  and  eosinophiles.  The  smaller  nodule  in  the  centre  was 
filled  with  large  fibroblasts  of  epithelioid  type  and  was  surrounded  by  giant  cells. 
The  capsule  of  fibrillate  connective  tissue  was  filled  with  round  and  eosinophile 
Cells. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Epicrisis. — These  nodules  were  in  the  transition  stage.  The 

smaller  of  the  two  was  a tangential  section  and  the  centre  was 
missed,  the  larger  one  had  not  yet  reached  the  beginning  of  the  final 
stage,  in  which  the  capsule  became  coarse  and  hyaline.  The 

diagnosis  Helminthiasis  nodularis  fibroblastica  was  chosen  to  indi- 
cate these  transition  stages. 

XXVII.  Hmse  9736,  an  aged  bay  gelding  was  submitted  to  the 
complement  fixation  test  on  the  15th  September,  1915,  with  a nega- 
tive result  and  to  the  intrapalpebral  test  on  the  21st  September, 
1915,  resulting  in  a swollen  eyelid.  On  the  27th  September,  1915, 
the  horse  was  malleined  with  negative  results.  It  was  killed  on  the 
3rd  November,  1915. 

Post-mortem. — A large  haemorrhagic  focus  and  a small  one  were  present  in  the 
main  lobe  of  the  left  lung.  The  right  lung  showed  a few  nodules  the  size  of  a pea. 

Lung. — 1.  A white  nodule  with  a capsule  in  which  there  were  three  well-defined 
white  specks  in  size  about  5 mm.  diameter. 

Microscopical  Examination.— Two  foci  were  closely  adjacent,  separated  by  a 
narrow  connective  tissue  band.  Poth  contained  a centre  of  bright,  pink  matter 
with  pycnotic  nuclei.  The  larger  of  the  two  showed  a longitudinal  section  of 
a nematode.  It  was  surrounded  by  a zone  of  fibroblasts  which  was  fairly  narrow 
and  contained  numerous  eosinophile  cells. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Microscopical  Examination. — Lung  2 : A small  nodule,  the  centre  was  pink  and 
possessed  riehly-pycnotic,  nuclear  substance.  It  was  surrounded  by  an  epithelioid 
zone  showing  pale  nuclei  and  outside  by  a narrow  zone  of  fibrillar  tissue.  In  the 
periphery  were  numerous  eosinophiles.  The  nodule  was  adjacent  to  a septum  and 
between  the  two  were  compressed  alveoli  showing  eosinophiles. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Lung. — 3.  An  irregularly  outlined  white  focus  in  the  lung  tissue. 

Microscopical  Examination. — It  consisted  of  a patch  of  alveoli  all  filled  witii 
homogeneous  substance  (serum)  traversed  by  a crowded  tract  of  eosinophiles.  In 
this  tract  appeared  at  intervals  a piece  of  a bronchus  containing  deep  pink  nuclear 
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substance.  The  bronchus  of  one  portion  was  not  distinguishable,  but  elastine  stain 
showed  up  well  the  elastic  fibres  of  the  wall.  The  epithelial  lining  had  apparently 
perished.  This  portion  of  the  bronchus  contained  numerous  eosinophiles  densely 
crowded.  At  one  place  the  nuclei  were  undergoing  pycnosis.  Eosinophiles  were  also 
scattered  throughout  the  alveoli.  Another  portion  of  the  section  was  densely 
filled  with  eosinophiles,  so  that  the  outlines  of  alveoli  and  bronchioles  were  hardly 
visible.  The  capillaries  were  filled  with  eosinophiles.  The  walls  of  the  blood 
vessels  were  crowded  with  eosinophile  cells. 

Diagnosis. — Bronchitis  et  Peribronchitis  et  Pneumonia  peribronehialis  helmin- 
thica. 

Lung. — 4.  A soft,  reddish  focus. 

Microscopical  Examination.- — The  coats,  of  some  bronchi  contained  eosinophiles 
and  there  was  an  exudation  of  serum  into  the  alveoli  surrounding  the  bronchi  which 
also  contained  a few  eosinophiles. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthiea. 

Epicrisis. — In  this  horse  two  types  of  lesions  were  met  with.  The 
first  type  was  represented  by  a nodule  which  showed  no  definite 
macroscopical  appearance  and  was  described  as  an  irregular  white 
or  soft  red  focus.  It  was  diagnosed  as  Bronchitis  et  Peribronchitis 
of  helminthic  origin,  which  in  the  one  case  had  extended  well  into 
the  alveolar  tissue.  The  second  type  was  represented  by  definite 
nodules.  One  was  described  as  a white  nodule  with  a capsule,  pos- 
sessing a centre  of  homogenous  bright  pink  substance.  It  was  filled 
with  pycnotic  nuclei,  and  included  a nematode.  It  was  surrounded 
bv  fibroblasts.  In  a second  nodule  the  centre  was  surrounded  by  epi- 
thelioid cells  and  fibrillar  bundles.  In  both  cases  numerous  eosino- 
philes infiltrated  the  peripheral  tissue.  These  lesions  were  diagnosed 
as  Helminthiasis  nodularis  fibroblastic  a,  they  were  ot  comparatively 
recent  origin  and  were  transitional  stages  in  the  process  of  encapsula- 
tion. Not  in  all  instances  could  a connection  with  a bronchiole  be 
detected.  It  was  nevertheless  possible  that  all  nodules  wrere  of  the 
same  origin  and  the  bronchi  in  the  process  of  organisation  became 
obliterated. 

XXIX.  Horse  9315,  an  aged  brown  gelding.  It  was  malleined 
on  the  6th  May,  1915,  with  negative  results.  On  the  12th  May, 
1915,  the  complement  test  was  also  negative.  It  was  again  malleined 
on  the  25th  October,  1915,  and  31st  August,  1916,  with  negative  re- 
sults. The  intrapalpebral  test  on  the  31st  August,  1916,  was  also  ne- 
gative. The  horse  died  of  experimental  arsenical  poisoning  on  the 
26th  September,  1916. 

Post-mortem. — Nodules  (1  and  2)  were  present  in  the  left  lung  about  the  size 
of  a pea  and  dark-red  in  colour  and  of  fleshy  appearance  and  white  centres.  In 
the  right  lung  several  nodules  were  present  fairly  large,  about  the  size  of  a<  bean, 
slightly  dark  in  colour  with  a white  centre  (3). 

Microscopical  Examination. — 1.  (a)  Lung  : Some  of  the  alveoli  adjoining  two 

bronchi  were  filled  with  fibrin,  others  with  homogeneous  substance  (serum).  The 
peribronchial  connective  tissue  was  infiltrated  with  round  and  eosinophile  cells 
Also  in  the  alveoli  were  eosinophiles.  There  were  some  smaller  bronchi  present 
which  showed  similar  infiltrations. 

Diagnosis. — Bronchitis  et  Peribronchitis  et  Pneumonia  peribronehialis  helminthiea. 

Microscopical  Examination. — 1.  (b)  Lung  : A cross  section  of  a bronchus  contained 
a plug  of  dark,  pinkish-stained  homogeneous  substance  full  of  pycnotic  nuclei.  The 
peribronchial  tissue  was  filled  with  eosinophiles.  In  the  adjacent  alveolar  tissue  a 
fibroblastic  structure  was  present  including  capillaries  full  of  eosinophiles.  A larger 
vessel  showed  the  adventitia  thickly  crowded  with  eosinophiles.  In  the  periphery 
of  this  fibroblastic  patch  were  bronchi,  they  also  showed  a fibroblastic  plug  in  the 
lumen.  There  was  a little  desquamation  in  the  alveoli  containing  serum  bordering 
upon  the  fibroblastic  structure. 

Diagnosis. — Bronchitis.  Peribronchitis  et  Pneumonia  peribronehialis  fibroblastica 
helminthiea. 


Microscopical  Examination. — 2.  Lung  : A lobule  in  which  the  alveoli 

were  filled  with  fibrin,  serum  and  red  corpuscles.  In  the  centre  was  a bronchus 
cut  cross-ways  at  three  places  ; the  lumen  containing  a plug  of  deeply-stained  pinkish 
substance,  was  crammed  with  pyenotic  nuclei.  At  one  side  was  a group  of  alveoli 
filled  with  both  intact  and  pyenotic  eosinophiles.  A small  artery  filled  with  red 
corpuscles  showed  the  adventitia  full  of  eosinophiles.  Two  more  cross  sections  of 
bronchi  also  showed  eosinophiles  in  the  peribronchial  coats. 

Diagnosis. — Bronchitis.  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Microscopical  Examination. — 3.  Lung  : This  was  a portion  of  a lobule  with  several 
cross  sections  of  bronchi  and  blood  vessels.  The  largest  bronchus  in  the  centre 
showed  a mucous  plug  emanating  from  a gland  of  the  bronchus.  Eosinophile  cells 
were  present  in  the  lumen,  in  the  submucosa  and  they  were  crowded  together  in  the 
peribronchial  tissue.  The  adjacent  alveoli  were  filled  with  serum  and  fibrin. 
Some  contained  red  corpuscles.  In  some  of  the  bronchi  were  mucous  plugs  includ- 
ing  pyenotic  material.  In  the  adventitia  of  the  larger  vessels  also  were  eosinophile 
and  round  cells. 

Diagnosis. — Bronchitis.  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Epicrisis. — All  the  foci  originated  from  a helminthic  infection 
via  the  bronchi.  They  appeared  macroscopically  as  nodules  of  fleshy 
appearance  and  red  in  colour,  some  having  white  centres.  The  latter 
corresponded  to  the  cross  sections  of  the  bronchi  filled  with  plugs  of 
mucus  and  nuclear  detritus.  These  phtgs  were  of  bright  pink  colour 
and  were  crammed  with  pyenotic  nuclei.  The  bronchial  walls  and 
the  adventitia  of  the  vessels  were  crammed  with  eosinophiles.  All 
the  adjacent  alveoli  were  filled  with  fibrin  and  eosinophiles.  In  one 
place  fibroblastic,  tissue  had  formed  a bud,  which  was  entering  the 
lumen  of  a bronchus  ; it  was  a granulation  tissue,  probably  standing 
under  the  influence  of  the  helminthic  stimulus. 

XXX.  Horse  105G2,  an  aged  brown  gelding  was  malleined  on 
the  15th  August,  1910,  with  negative  results.  The  intrapalpebral 
test  on  the  same  date  gave  a positive  result.  It  was  malleined  again 
on  the  26th  September,  1910,  giving  a temperature  reaction  and  a 
swelling  6x4  inches.  The  horse  was  killed  on  the  28th  September, 
1916,  glanders  being  suspected. 

Post-Mortem. — Lungs  : A number  of  nodules  were  present  in  the  left  lung. 
Nodule  (1)  was  sub-pleural,  grey,  irregularly-shaped.  Nodule  (2)  ^ c.m.  under  the 
pleura,  grey  translucent,  the  size  of  a pin’s  head.  Nodule  (3)  situated  deep  in  the 
substance  had  two  centres.  Nodule  (4)  near  the  pleura  was  of  yellowish  colour  and 
of  firm  consistence.  Nodule  (5)  was  sub-pleural  with  numerous  grey  centres  and  a 
homogeneous  periphery.  Right  lung  : Nodule  (6)  was  subpleural  near  the  border  of 
the  lung,  of  fibrous  appearance,  irregular  in  outlines,  with  a greyish  centre, 
surrounded  by  a hyperaemic  zone.  Nodule  (7)  was  of  irregular  outlines  and  yellowish 
streaky,  surrounded  by  a well-marked  haemorrhagic  zone.  Nodule  (8)  was  subpleural 
about  2 m.m.  in  diameter,  semi-translucent  with  a small  yellow  opaque  centre.  Nodule 
(9)  was  subpleural  about  2 m.m.  in  diameter,  translucent,  homogeneous.  Nodule  (10) 
had  some  small  greyish  foci.  Under  the  capsule  of  the  liver  were  numerous  small 
white  nodules  up  to  the  size  of  a pin’s  head  ; the  nodules  were  also  scattered  through- 
out the  parenchyma. 

Microscopical  Examination.- — Lung  : (1).  Practically  around  all  the  bronchi  and 

also  the  arteries  was  an  infiltration  with  eosinophiles  and  so  abundant  that  thick 
clusters  were  formed.  The  adjoining  alveoli  also  contained  them  both  within  the 
lumen  and  in  the  septa.  There  were  also  round  cells  mingled  with  them  which 
occasionally  formed  small  clusters.  At  some  places  eosinophiles,  desquamated  cells 
and  red  corpuscles  formed  small  consolidated  foci. 

Diagnosis.—  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Lung. — (2).  This  was  a section  through  the  periphery  of  a bronchus,  the  peri- 
bronchial tissue  appeared  thickened.  Occasionally  a few  eosinophiles  were  seen,  they 
were  also  in  the  lumen.  The  infiltration  with  round  cells  around  one  bronchus  was 
fairly  pronounced,  the  lumen  contained  some  homogeneous  substance  and  eosinophiles. 
The  epithelial  cells  were  desquamated. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica. 

Lung.— (3).  In  a septum  containing  much  black  pigment  (coal)  three  foci  were 
present  of  irregular  outline,  containing  deep  pink  homogeneous  substance  with  nuclol 


282 


scattered  about ; each  focus  was  surrounded  by  a thin  capsule  of  fibroblastic  tissue 
containing  some  fibrillar  strands ; many  were  arranged  concentrically.  In  one  focus 
the  capsule  was  thicker  and  consisted  of  fibroblasts  and  a few  giant  cells  abutting  on 
to  the  necrotic  centre. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Lung. — (4).  The  section  showed  a septum  with  bronchi  and  arteries.  The  septum 
was  crowded  with  eosinophile  and  round  cells,  the  former  were  abundant  and  so 
crammed  that  in  parts  they  obscured  the  rest  of  the  tissue.  In  the  bronchi  was  a 
collection  of  eosinophile  cells  forming  a.  plug  and  undergoing  pycnosis.  The  adjacent 
alveoli  were  filled  with  eosinophiles  and  homogeneous  substance.  Round  cells  formed 
thick  clusters  in  some  parts. 

Diagnosis. — Bronchitis  et  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Lung. — (5).  In  this  section  the  bronchi  and  septa  were  surrounded  by  eosinophiles 
in  thick  clusters,  they  were  also  in  the  lumen  of  the  bronchi  and  in  the  adventitia  of 
the  blood  vessels.  One  bronchus  in  particular  was  much  thickened  by  connective 
tissue  concentrically  arranged  and  full  of  eosinophiles.  There  were  also  round  cells 
about  forming  clusters.  The  adjacent  alveoli  were  filled  with  homogeneous  substance 
or  with  eosinophile  and  round  cells. 

Diagnosis. — Bronchitis  et  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Lung. — (6).  An  accumulation  of  eosinophiles  around  blood  vessels,  very  thickly 
crowded  was  noted  in  this  section.  The  alveoli  were  filled  with  homogeneous  sub- 
stance and  in  parts  also  with  eosinophiles  and  round  cells.  Fibroblastic  tissue  was 
seer,  between  the  alveoli  and  in  some  parts  was  well  pronounced.  Some  of  the 
bronchi  contained  plugs,  generally  of  pinkish  colour  with  pycnotic  nuclei,  the  epithe- 
lial lining  being  broken  and  only  present  in  parts.  Eosinophile  cells  in  the  lumen  of 
some  bronchi  were  distinct. 

Diagnosis. — Bronchitis  et  Peribronchitis  et  Pneumonia  peribronchialis  fibroblastica 
helminthica 

Lung. — (7).  Between  the  alveoli  was  a patch  of  fibroblasts  and  fibrillar  substance, 
compressing  the  alveoli  to  small  clefts,  the  epithelial  cells  were  taking  cubical  forms 
and  undergoing  necrosis  (turning  black  and  dusty),  the  cells  in  some  of  the  alveoli 
were  desquamated.  Some  of  the  alveoli  and  bronchi  were  filled  with  red  corpuscles. 
This  was  particularly  the  case  in  the  periphery  where  prominent  haemorrhages  were 
present. 

Diagnosis. — Pneumonia  fibroblastica.  Suffusio  haemorrhagica. 

Lung. — (8).  This  was  a small  nodule,  the  centre  of  which  contained  a bronchus 
with  a pink  plug.  The  peribronchial  tissue  was  filled  with  eosinophiles  and  round 
cells,  the  former  were  dominating  and  were  in  clusters. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica. 

Lung. — (9).  In  this  section  were  in  several  places  irregular  patches  in  which  the 
alveoli  were  obliterated  ; a.  clear  insight  into  this  structure  could  not  be  obtained ; 
the  capillaries  were  distended  with  blood  and  compressed  the  lumen  of  the  alveoli. 
Occasionally  it  appeared  that  a homogeneously  stained  exudate  was  present  in  the 
alveoli.  There  was  some  connective  tissue  thickening  and  eosinophile  cells  were 
around  the  bronchi.  There  was  some  pigment  present  in  the  connective  tissue  around 
the  bronchi,  also  in  the  adventitia  of  veins,  where  some  eosinophiles  were  seen. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

Lung. — (10).  In  the  centre  of  a section  was  a bronchus  with  a broken  plug  of 
pink  colour  and  pycnotic  nuclei ; the  epithelial  lining  was  torn  and  the  muscularis 
bounded  the  lumen  ; around  it  were  thickly  packed  eosinophiles  and  the  alveoli  were 
filled  with  homogeneous  substance  and  eosinophiles.  In  the  periphery  of  the  section 
was  another  bronchus  with  an  intact  plug,  consisting  of  fine  nuclear  detritus.  Eosino- 
phile  cells  were  also  in  the  adventitia  of  the  vessels. 

Diagnosis.— Bronchitis  et  Peribronchitis  helminthica. 

Lung. — (11).  There  were  a number  of  cross  sections  through  bronchi  and  vessels, 
the  adventitial  tissue  was  thickened  and  in  many  parts  contained  eosinophiles ; there 
was  also  some  pigment  present  (coal). 

Diagnosis. — Peribronchitis  helminthica. 

Liver. — (12).  A small  nodule  was  in  a septum,  the  centre  consisted  of  fibroblasts, 
staining  badly,  surrounded  by  a zone  of  round  cells,  which  contained  a fair  number 
of  eosinophiles. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Lymph  Node. — (13).  Around  the  arteries  in  the  adventitia  and  further  out  were 
eosinophile  cells.  There  was  pigment  in  the  sinuses. 

Diagnosis. — Lymphadenitis  helminthica. 

Evicrisis. — Tire  lesions  were  those  of  a pneumonia,  of  a 
Bronchitis  and  a Peribronchitis  and  of  Helminthiasis  nodttlaris.  In 
one  instance  the  formation  of  fibroblastic  tissue  filled  with  eosino- 
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philes  was  conspicuous.  It  was  a granulation  tissue  and  probably 
represented  an  attempted  regeneration  which  stood  still  under  the 
influence  of  the  helminthic  stimulus.  One  lesion  was  diagnosed  as 
Pneumonia  frbroblastica  and  Suft'usio  haemorrliagica.  It  represented 
a granulation  tissue  in  which  no  eosinophiles  were  present  and  thus 
was,  perhaps,  altogether  of  a different  origin.  In  two  places  a con- 
nection with  a bronchus  was  not  evident.  One  nodule  showed  a 
pink  centre,  surrounded  by  a capsule  of  giant  cells,  fibroblasts  and 
fibrillar  buudles.  It  was  in  the  transitional  stage  of  fibrous  organi- 
sation. The  macroscopical  description  of  the  nodules  diagnosed  as 
miliary  pneumonia  was  given  as  gi’ey  translucent,  also  some  of 
those  which  were  diagnosed  as  Bronchitis  and  Peribronchitis.  The 
white  foci  in  some  nodules  cox-responded  with  plugged  bronchi. 
The  nodule  described  to  be  of  fibrous  consistence  surrounded  by 
haemorrhagic  zones  represented  granulation  tissue.  It  was  likely 
that  the  parasitic  nodules  were  all  of  the  same  origin,  only  one  had 
ieached  the  transition  stage.  In  none  were  nematodes  found.  The 
nodules  of  the  liver  were  in  the  transition  stage  of  fibi-ous  organisa- 
tion. It  was  interesting  to  note  that  also  a lymph  node  belonging  to 
the  lungs  showed  an  eosinophile  cell  infiltration,  but  no  nematodes 
were  seen  in  it. 

XXXI.  Horse  10559,  an  aged  bay  gelding  was  malleined  on  the 
15th  August,  1916,  with  negative  results;  the  intrapalpebral  test  on 
the  same  date  was  also  negative.  The  horse  died  of  horse-sickness 
on  the  6th  October,  1916. 

Post-Mortem. — Two  nodules  were  present  in  the  lungs,  size  of  a split  pea,  dark 
reddish  in  colour,  irregular  in  outline  and  containing  a few  calcareous  spicules. 

Microscopical  Examination. — Lung  : (1).  This  was  a focus  in  which  some  bronchi 
contained  pink  plugs  of  pycnotic  nuclear  detritus.  One  large  bronchus  with  a plug 
no  longer  showed  any  wall.  In  the  adjoining  tissue  was  a concentric  capsule  of 
fibroblasts,  rich  in  eosinophiles.  The  interalveolar  septa  were  also  thickened.  The 
eosinophiles  were  likewise  present  in  the  adventitia  of  the  blood  vessels.  In  one  of 
the  plugs  was  an  oval-shaped  hole,  suggesting  an  oblique  section  through  a nematode, 
which  had  fallen  out. 

Diagnosis. — Bronchitis  et  Peribronchitis  fibroblastica  helminthica. 

Epicrisis. — The  presence  of  a nematode  had  led  to  the  destruc- 
tion of  the  bronchus  and  to  the  formation  of  a fibroblastic  tissue, 
which  was  concentrically  arranged  and  thus  apparently  corresponded 
to  a capsule  destined  to  the  occlusion  of  the  focus.  In  this  case 
thus  the  bronchial  origin  of  a nodule  was  evident  and  was  in  the  tran- 
sition stage  of  fibrous  organisation. 

XXXII.  FI<  >rse  9586,  an  aged  grey  gelding.  It  was  malleined 
on  the  31st  August,  1915,  with  a negative  result.  It  died  of  internal 
haemorrhage  on  the  15th  October,  1916. 

Post-M ort e m. — N umerous  nodules  about  the  size  of  a hazel  nut  were  present  in 
the  left  lung.  On  section  these  nodules  showed  yellow  caseous  centres  surrounded  by 
a slightly  hyperaemic  zone.  In  the  right  lung  nodules  were  found  similar  to  those 
seen  in  the  left  one. 

Microscopical  Examinations.—  Lung  : (1).  There  was  present  a septum,  containing 
bronchi  and  blood  vessels,  which  was  much  thickened,  principally  by  large  numbers 
of  eosinophile  cells.  These  cells  were  also  crowded  together  in  the  adventitia  of  the 
vessels  and  the  peribronchial  tissue.  Some  of  the  bronchi  contained  a pink  plug  of 
pycnotic  nuclear  detritus  ; in  some  bronchi  the  eosinophiles  were  between  the  epithe- 
lial lining  and  the  muscularis  The  adjoining  alveoli  were  filled  with  a homogeneous 
substance  and  eosinophiles  and  parts  of  the  interstitial  tissue  were  thickened  by  fibro- 
blasts. 
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Diagnosis. — Bronchitis.  Peribronchitis.  Pneumonia  peribronchialis  fibroblastica 
helminthica. 

Lung. — (2).  A number  of  bronchi  and  vessels  were  cut  cross  ways.  Their 
adventitia  and  surrounding  tissue  were  crowded  with  eosinophiles.  The  alveoli  be- 
tween the  bronchi  were  filled  with  a homogeneous  substance.  The  bronchus  with  a 
broken  epithelial  lining  contained  a pink  plug  of  pycnotic  nuclei.  In  some  bronchi 
were  eosinophiles.  Between  the  alveoli  and  crammed  with  eosinophiles  in  some  parts 
were  fairly  thick  fibroblastic  tracts. 

Diagnosis. — Bronchitis.  Peribronchitis  et  Pneumonia  peribronchialis  fibroblastica 
helminthica. 

Lung. — (3).  The  external  coats  of  the  bronchi  and  the  adventitia  of  the  vessels 
were  filled  with  eosinophiles.  Occasionally  there  were  more  round  cells  present  than 
eosinophiles.  In  the  adjacent  alveoli  were  clusters  of  eosinophiles.  In  all  the  coats 
of  the  bronchi  eosinophiles  were  evident.  One  bronchus  contained  a pink  plug.  Only 
a portion  of  its  walls  could  be  recognised. 

Diagnosis.- — Bronchitis.  Peribronchitis  et  Pneumonia  peribronchialis  helmin 

thica. 

Lung. — (4).  A large  bronchus  contained  a plug.  The  walls  could  only  be  recog- 
nised by  remnants  of  the  muscular  coat  and  of  bronchial  glands  which  were  isolated 
by  the  eosinophiles.  Surrounding  the  bronchus  was  a thick  layer  of  fibrillar  con- 
nective tissue  with  eosinophiles  between  the  fibres. 

Diagnosis. — Bronchitis  et  Peribronchitis  fibrosa  helminthica. 

Lung.—( 5).  This  focus  consisted  of  a bronchus  containing  a pink  plug  with 
pycnotic  nuclei,  the  surrounding  alveoli  of  which  contained  either  fibrin  or  eosino- 
phile  cells  or  both.  In  the  plug  was  a somewhat  semi-lunar  cavity,  suggesting  a hole 
left  by  a nematode.  Round  and  eosinophile  cells  were  in  the  adventitial  coat. 

Diagnosis. — Bronchitis.  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Lung. — (7).  The  focus  consisted  of  a small  patch  of  alveoli  containing  eosinophile 
cells  and  fibrin,  these  cells  were  also  in  the  septa. 

Diagnosis. — Pneumonia  miliaris  fibrinosa  helminthica. 

E-picrisis. — One  nodule  was  diagnosed  as  a miliary  pneumonia, 
which  tvas  of  a fibrinous  nature  and  no  connection  with  a bronchus 
was  evident.  The  majority  of  the  lesions  were  those  of  a helminthic 
Bronchitis  and  Peribronchitis  and  peribronchial  Pneumonia.  The 
lumens  of  the  bronchi  were  plugged  with  pinkish  material  containing 
pycnotic  nuclear  substance.  In  the  plug  of  one  of  the  bronchi  the 
previous  presence  of  a nematode  could  be  traced.  Eosinophiles 
infiltrated  the  bronchial  Avails  and  filled  the  adjacent  alveoli  and  Avere 
also  found  in  the  adventitia  of  the  blood  vessels.  Of  the  original 
bronchial  wall  only  remnants  were  left  in  some  places.  In  .some 
instances  fibroblasts  had  appeared  ; they  represented  the  initial  stage 
of  the  fibrous  organisation.  In  one  focus  the  bronchus  was  surrounded 
by  fibrillar  structure.  The  lesions  were  of  relatively  recent  origin, 
were  all  of  about  the  same  age  and  apparently  represented  a still  fur- 
ther stage  in  the  pathological  organisation. 

XXXIII.  Horse  9839,  an  aged  bay  gelding  Avas  submitted  to 
the  mallein  test  on  the  30th  November,  1915,  with  negative  results. 
On  the  3rd  December,  1915,  the  complement  test  gave  a complete 
fixation.  On  the  2nd  September,  1916,  it  was  submitted  to  a 
glanders  experiment,  tAvo  tubes  of  agar  culture  of  Bacillus  mallei 
being  mixed  in  its  drinking  water.  On  the  16th  October,  1916,  the 
intrapalpebral  test  was  negative.  The  horse  Avas  killed  on  the  19th 
October,  1916. 

Post-Mortem. — Lungs  : Right  anterior  portion  of  main  lobe  was  atelectatic  and 
splenic.  Scatter'd  throughout  the  tissue  were  two  kinds  of  foci  : (1)  small  hard 
nodules  varying  in  size  up  to  that  of  a.  pea ; and  (2)  others  up  to  the  size  of  a haze! 
nut,  fairly  firm  and  on  section  showing  a calcareous  centre  and  haemorrhagic  infiltra- 
tion around  it.  Liver  : Under  the  parietal  surface  of  the  organ  were  smooth  nodules 
scattered  throughout  and  varying  in  size  from  a pin’s  head  to  a pea.  Fibrous  and 


calcareous  nodules  were  present  on  the  borders.  Some  near  the  surface  were  raised 
like  buttons.  On  section  these  nodules  showed  an  opaque  pith  which  could  be  re- 
moved. 

Microscopical  Examinations. — Lung  : (1).  A bronchus  which  was  cut  obliquely. 

At  one  pole  of  the  cross  section  the  mucosa  was  still  present.  It  was  infiltrated  with 
round  cells  as  well  as  the  submucosa.  On  the  opposite  pole  the  lumen  of  the 
bronchus  contained  a plug  of  dense  nuclear  detritus  and  the  wall  was  replaced  by  the 
eosinophile  cells.  The  outside  of  the  muscular  coat  was  crowded  with  eosinophiles 
which  filled  the  peribronchial  tissue  so  that  the  cartilaginous  pieces  were  isolated 
within.  The  capillaries  were  crammed  with  eosinophiles.  The  lumen  of  the  alveoli 
was  obliterated  by  the  presence  of  eosinophiles. 

Diagnosis. — Bronchitis  et  Pneumonia  peribronchialis.  Peribronchitis  helrnin- 
thica. 

Lung. — (2).  Near  the  focus  of  the  above  section  a smaller  one  was  found,  con- 
sisting of  a pith  of  pinkish  nuclear  detritus  surrounded  by  eosinophiles.  It  contained 
in,  the  pith  a loop  of  a nematode,  of  which  parts  of  the  cuticle  could  still  be  re- 
cognised. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

Lung. — (3).  In  the  plug  of  a bronchus  a nematode  was  present.  The  mucosa  of 
the  bronchus  was  deficient  at  one  end.  The  interalveolar  septa  were  much  in  evi- 
dence and  crowded  with  eosinophiles. 

Diagnosis.- — Bronchitis  et  Peribronchitis  fibrosa  helminthica. 

Lung. — (4).  A bronchus  contained  a plug  in  which  were  cross  sections  of  a 
nematode.  There  was  a round  cell  infiltration  around  the  arteries  and  a thrombus 
in  an  artery 

Diagnosis.- — Bronchitis  et  Peribronchitis  helminthica.  Thrombosis. 

Lung. — (5).  This  was  a focus  of  karyorrhectic  and  pycnotic  nuclei,  mainly  of 
eosinophile  cells  and  within  were  two  pieces  of  a nematode,  in  which  the  cuticle  and 
the  muscular  sheath  could  be  recognised,  the  rest  had  fallen  out.  There  were  some 
cross  sections  of  bronchi,  the  peribronchial  tissue  of  which  was  full  of  round  and 
eosinophile  cells. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

Lung. — (6).  This  was  a portion  of  the  lung  in  which  the  interalveolar  and  inter- 
lobular septa  were  much  thickened  and  the  bronchi  contained  pure  pus  cells,  which 
were  also  found  penetrating  into  the  adjoining  alveoli.  In  parts  of  the  section  were 
numerous  eosinophiles.  Here  apparently  were  two  processes  mixed. 

Diagnosis. — Pneumonia  fibrosa  helminthica.  Bronchitis  purulenta. 

Intestines. — (7).  A round  nodule  with  a pinkish  pith  contained  a cross  section  of 
a nematode  surrounded  by  fibrous  bundles.  The  capsule  was  rich  in  eosinophiles. 
There  were,  so  to  say,  a number  of  foci  telescoped  into  each  other,  each  separated  by 
a homogeneous  ring.  The  nematode  was  cut  four  times  in  cross  section,  indicating 
that  it  was  curled  up  inside. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Epicrisis. — An  unsuccessful  attempt  had  been  made  to  infect 
this  horse  with  glanders  by  mixing  glanders  culture  in  the  drink- 
ing water.  The  horse  was  killed,  and  two  types  of  lesions  were  seen. 
The  one  was  connected  witli  a bronchus,  the  lumen  of  which  con- 
tained a plug  of  pink  substance  and  nuclear  detritus,  including  a 
nematode  in  most  instances.  In  some  cases  the  bronchial  walls  were 
completely  destroyed  and  infiltrated  with  round  and,  particularly, 
eosinophile  cells.  The  second  type  consisted  of  a pith  of  pinkish 
substance  with  nuclear  detritus  and  was  surrounded  by  eosinophiles. 
Within  the  pith  a nematode  was  seen.  This  nodule  was  apparently 
in  the  alveolar  tissue  and  was  of  recent  origin.  A direct  communi- 
cation with  a bronchus  was  seen,  the  pycnotic  nuclei  were 
surrounded  by  eosinophiles  and  it  was  likely  that  the  nematode  had 
passed  from  the  bronchi  into  the  alveolar  tissue.  It  was  of  interest 
to  note  that  in  a section  made  through  the  same  focus  lesions  were 
present  that  indicated  a connection  between  bronchi  and  alveoli. 
There  was,  therefore,  justification  for  concluding  that  in  both  locali- 
ties the  lesions  were  caused  by  the  same  nematode.  In  one 

Instance  the  bronchitis  was  not  of  a pure  parasitic  origin, 


liere  apparently  a secondary  infection  had  taken  place  which  was 
responsible  for  the  purulent  exudate.  Attention  was  also  given  to 
the  nodttles  in  the  intestines,  similarly  built  to  those  found  in  the 
lungs,  they  included  a small  nematode.  We,  probably,  had  to  deal 
with  larvae  of  two  different  nematodes. 

XXX Y.  Horse  10760,  an  aged  grey  gelding.  Malleined  on  the 
8th  December,  1916,  with  negative  results.  lulled  on  account  of 
malnutrition  on  3rd  February,  1917. 

Post-Mortem. — Several  nodules  were  present  in  the  right  lung.  Nodule  No.  1 
the  size  of  a pea,  had  irregular  outlines,  on  section  it  was  greyish  with  a soft  yellowish 
white  centre.  Nodule  No.  2 was  a somewhat  reddish  focus.  No.  3 nodule  was  of 
greyish  colour,  irregularly  outlined,  somewhat  firm.  No.  4.  A nodule  was  found  in  the 
left  lung  the  size  of  a pea,  with  irregular  outlines,  several  white  calcareous  spicules 
were  protruding  from  the  cut  surface.  It  was  surrounded  by  what  appeared  to  b« 
an  oedematous  zone. 

Microscopical  Examinations. — Lung  : (1).  A bronchus  so  distended  that  the 

bronchial  wall  took  the  appearance  of  a thin  capsule.  There  was  a plug  inside  con- 
sisting of  pinkish,  almost  homogeneous  substance.  Adjacent  to  it  and  cut  longitudi- 
nally was  a small  bronchus  crammed  full  with  leucocytes.  The  capillaries  of  the 
peribronchial  connective  tissue  were  filled  with  red  corpuscles. 

Diagnosis. — Bronchiectasis  et  Bronchitis  purulenta. 

Lung. — (2).  A reddish  nodule  in  the  alveolar  tissue  with  thickened  septa,  the 
lumens  of  the  alveoli  being  completely  or  partly  obliterated  ; some  were  filled  with 
desquamated  cells,  others  with  round  cells.  There  was  a diffuse  haemorrhagic  infiltra- 
tion of  the  septa,  extending  in  parts  to  small  haemorrhages ; some  round  cell  infiltra- 
tions were  also  seen. 

Diagnosis.- — Pneumonia  miliaris  haemorrhagica. 

Lung. — (3).  This  was  an  obliterated  bronchus  with  nothing  of  the  wall  left  to 
indicate  it  except  a cartilage.  The  peribronchial  connective  tissue  was  crammed  full 
with  eosinophiles  ; a plug  consisting  of  both  eosinophiles  and  leucocytes  was  present 
The  capillaries  were  concentrically  arranged  and  filled  with  blood.  The  epithelial 
lining  in  a smaller  adjacent  bronchus  containing  a small  plug  was  still  present  in 
parts.  An  artery  belonging  to  this  portion  contained  a small  thrombus. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica.  Thrombosis. 

Lung. — (4).  There  was  a fairly  large  bronchus  and  in  the  peribronchial  tissue  were 
numerous  eosinophiles.  There  was  also  a smaller  bronchus  present  containing  a pink 
plug.  The  nearest  adjacent  alveoli  contained  red  corpuscles. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica. 

Epicrisis. — Tlie  two  first  described  foci  were  not  of  helminthic 
origin,  but  were  probably  connected  somehow;  one  represented  a bron- 
chitis and  the  other  one  a miliary  pneumonia.  The  last  two  nodules 
commenced  in  the  bronchi  and  corresponded  to  a relatively  recent  in- 
vasion. The  soft  centre  of  the  first  focus  corresponded  to  the  mucous 
plug  of  the  bronchus.  The  calcareous  spicules  of  the  fourth  focus 
corresponded  to  the  pink  plugs  present  in  the  bronchi.  Although  very 
hard  on  palpation,  on  staining  with  haemotoxylin  they  did  not  give 
the  lime  reaction. 

XXXYI.  Horse  10645,  a seven-year-old  chestnut  gelding,  was 
submitted  to  the  intrapalpebral  test  on  the  11th  December,  1916,  with 
negative  results.  The  horse  was  killed  on  account  of  poor  condition 
on  the  4th  February,  1917. 

Post-mortem. — The  lung  contained  several  nodules,  in  size  from  a split  pea  to  a 
large  bean.  These  were  irregular  in  outline.  Nodules  1 and  2 of  about  the  size  of 
a large  bean  had  a white  focus  and  a calcareous  particle  protruding  above  the  cut 
surface.  Nodule  3,  the  size  of  a bean  was  irregular  in  outline,  greyish  in  colour, 
with  a calcareous  centre  protruding  above  the  section.  The  left  lung  showed  one 
nodule  (4)  with  a dark  reddish  circumscribed  area,  irregular  in  outline  with  several 
white  specks. 

Microscopical  Examinations. — Lung  : (1).  A thick  fibrous  capsule  contained  round 
cells  and  numerous  eosinophiles,  within  was  a pink  stained  centre.  Between  the  two 
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was  a space  lined  on  both  sides  by  leucocytes.  At  one  place  an  epithelial  lining 
could  be  made  out,  so  that  the  whole  was  apparently  a bronchus  with  a plug. 

Diagnosis. — Bronchitis  et  Peribronchitis  fibrosa  helminthica. 

hung. — (2).  and  (3).  The  bronchi  contained  plugs.  In  some  bronchi  the  epithe- 
lial lining  was  present,  in  others  absent  and  in  the  remainder  it  was  partly  removed 
and  there  was  a leucocytic  collection  between  the  plug  and  wall.  The  peribronchial 
connective  tissue  was  much  thickened  and  contained  numerous  eosinophiles,  indeed  it 
was  crowded  with  them.  There  was  a round  cellular  infiltration  around  the  smaller 
bronchi. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica. 

Lung. — (4).  This  was  a haemorrhagic  focus  within  which  there  were  bronchi 
plugged  with  pinkish  substance  and  around  them  was  fibroblastic  tissue  with  eosino- 
philes. 

Diagnosis. — Bronchitis  et  Peribronchitis  fibroblastica  parasitica. 

Epicrisis. — These  foci  appeared  to  be  different  stages  of 
helminthic  Bronchitis  and  Peribronchitis.  In  the  last  one  a fibro- 

blastic organisation  was  present  resembling  granulation  tissue.  It 
was  an  attempt  at  a regeneration  still  under  the  influence  of  the 
helminths.  The  macroscopical  examination  showed  the  presence  of 
calcareous  particles  in  some  of  the  foci.  These,  apparently,  corres- 
ponded with  the  plugs  described  in  the  bronchi,  which  could  be  cut 
with  the  knife  and  thus  were  not  calcified  as  their  hard  consistence 
would  lead  one  to  believe. 

XXXVII.  Horse  11033,  an  aged  bay.  gelding  was  malleined  on 
the  7th  March,  1917,  with  negative  results.  The  horse  was  killed  on 
the  14th  April,  1917. 

Post  mortem. — Several  nodules  were  present  in  the  left  lung.  No.  1,  the  size  of 
a pea  was  firm,  pale  yellowish  and  encapsulated.  No.  2 was  of  irregular  outlines, 
pale  yellowish  and  firm.  No.  3,  size  of  a split  bean,  had  a fibrous  capsule,  it  was 
firm  with  a soft  yellowish-white  centre.  No.  4,  size  of  a bean,  yellowish-white, 
gritty  to  the  touch.  Nos.  5 and  6.  size  of  a split  bean  with  a fairly  broad  pale 
outer  zone  and  a soft  centre  of  pin’s  head  size,  protruding  above  the  surface. 

Microscopical  Examinations. — Lung  : (1).  A focus  8x6  m.m.  of  which  only  the 

capsule  was  left,  which  was  of  a homogeneous  hyaline  nature.  In  its  inner  periphery 
were  pieces  of  a deeply  blue-stained  homogeneous  substance  (lime).  In  the  capsule 
itself  were  two  oval-shaped  specks  of  similar  substance.  The  outer  periphery 

abutted  directly  on  to  the  lung  tissue.  A narrow  zone  of  round  cells  intervened  in 
parts  between  the  two.  No  eosinophiles  were  present. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Lung.—  (2).'  There  were  four  pink  foci  of  about  equal  size,  3 — 4 m.m.  in  diameter, 
containing  pycnotic  nuclei  scattered  within.  In  one  of  these  were  oval  and  round 
shaped  spaces  corresponding  to  the  gross  section  of  a nematode.  Two  of  these  foci 
were  seen  to  be  placed  within  the  lumen  of  a bionclius.  (g)  In  the  larger  of  the  two 
the  plug  touched  the  vrall  on  one  side  and  here  the  epithelial  lining  was  deficient 
and  fibroblastic  tissue  with  round  cell  infiltration  was  present.  Pus  cells  were 
present  between  the  plug  and  the  wall. 

Diagnosis. — Bronchitis  et  Peribronchitis  fibroblastica.  suppurativa. 

(b)  In  the  second  nodule  were  similar  conditions  and  only  remnants  of  the  epithe- 
lial lining  were  left. 

Diagnosis. — Bronchitis  suppurativa  et  Peribronchitis  fibroblastica. 

(c)  The  focus  which  contained  the  nematode  was  surrounded  by  a capsule  of 
fibrillar  tissue  and  round  cells  and  contained  a few  giant  cells  almost  touching  the 
pycnotic  centre.  The  capsule  was  fairly  well  set  off  towards  the  periphery,  although 
in  some  places  connective  tissue  bundles  went  over  into  the  intra-alveolar  septa. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

(d)  This  focus  was  of  fairly  large  size.  At  one  end  it  showed  a.  portion  of  the 
lumen  of  the  bronchus  which  was  still  lined  with  epithelial  cells,  the  lumen  contained 
pus.  Otherwise  it  was  surrounded  by  a fibrillar  tissue  capsule,  which  was  fairly 
thick  and  contained  round  cells.  Within  the  capsule  were  sections  through  bronchi 

(plugged  with  pus  cells.  No  eosinophile  cells  were  seen. 

Diagnosis. — Peribronchitis  fibrosa.  Bronchitis  suppurativa. 

Lung. — (3).  This  section  showed  a bronchus  cut  open  on  one  side  and  contained 
a pink  plug.  Adjoining  it  at  opposite  sides  were  cross  sections  through  smaller 
bronchi,  the  lining  of  which  was  flattened  out,  some  contained  remnants  of  pus  cell 
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plugs.  The  alveolar  tissue  between  these  bronchi  was  obliterated  and  many  alveoli 
contained  plugs  of  eosinophile  cells,  whilst  their  walls  were  thickened  by  fibrous 
tissue,  forming  rather  thick  septa.  In  places  were  a fair  number  of  eosinophiles  in 
the  fibrous  tissue  septa. 

Diagnosis.— Bronchitis  et  Peribronchitis  et  Pneumonia  peribronchialis  fibrosa 
helminthica. 

Lung. — (4).  A nodule  8x6  m.m.  of  which  the  centre  was  pinkish  and  showed  a 
few  clear  round  spaces  probably  corresponding  to  the  situation  of  former  nematodes. 
At  one  or  two  places  indications  were  present  of  a former  bronchial  wall.  The 
whole  represented  itself  as  an  encapsulated  nodule,  the  walls  being  fairly  thick  and 
infiltrated  with  round  cells.  There  were  also  some  giant  cells  in  the  inner  periphery 
of  the  capsule.  No  eosinophile  cells  were  present.  Some  small  clefts  of  alveoli 
showed  cubical  epithelial  cells.  In  some  places  were  -groups  of  alveoli  in  which  the 
epithelial  lining  had  undergone  dissolution  or  disintegration  and  now  showed  vacuolis- 
ation. 

Diagnosis.- — Helminthiasis  nodularis  fibrosa. 

Lung. — (5).  A focus  about  8 m.m.  in  diameter  with  irregular  outlines  and  a 
pinkish  centre.  In  the  periphery  in  some  parts  were  epithelioid  cells,  but  the  whole 
was  surrounded  by  a thick  fibrillar  capsule  full  of  eosinophiles.  The  adjacent 
alveolar  tissue  showed  all  the  septa  thickened  and  in  the  alveoli  were  plugs  of 
eosinophiles.  The  peripheral  alveoli  contained  serum. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Lung. — (6).  Remnants  of  a bronchus  were  present,  the  lumen  contained  a plug 
with  translucent  spaces  corresponding  to  the  former  situation  of  nematodes.  Be- 
tween the  plug  and  the  wall  epithelial  cells  were  left.  There  was  a coarse  fibrillar 
structure  containing  compressed  alveoli  filled  with  desquamated  cells.  It  corres- 
ponded to  a fibrillar  capsule.  There  were  no  eosinophiles  present. 

Diagnosis.  — Bronchitis  et  Peribronchitis  fibrosa  helminthica. 

E-pi  crisis. — One  of  tlie  nodules  (1)  was  of  an  advanced  stage. 
This  was  diagnosed  as  Helminthiasis  nodularis.  Three  were  in  a 
transition  stage,  one  showing  epithelioid  cells  and  the  other  two  giant 
cells.  One  of  these  still  showed  a connection  with  a bronchus.  It 
contained  a nematode  but,  curiously  enough,  no  eosinophile  cells  were 
present.  There  were  pus  cells  present.  The  rest  of  the  foci  were 
diagnosed  as  Brouchitis  helminthica  and  in  one  instance  as 
Bronchitis  et  Peribronchitis  suppurativa.  Here  was  no  connection 
with  nematodes.  It  was  doubtful  whether  in  No.  3 nodule  the 
fibrous  structure  was  connected  with  the  parasite,  it  seemed  to  he  a 
fresh  parasitic  invasion  in  an  old  cicatricial  focus.  In  No.  6 
around  a bronchus  with  a pink  plug  that  had  contained  a nematode 
the  formation  of  a fibrillar  capsule  was  evident,  thus  showing  that 
nodules  indeed  did  originate  from  bronchi.  An  interesting  observa- 
tion was:  the  absence  of  eosinophiles  in  a focus  about  which  no 

doubt  could  exist  of  the  parasitic  origin,  since  the  nematode  was 
included  within,  whilst  other  foci  of  apparently  the  same  origin  con- 
tained these  cells.  It  was  thus  evident  that  although  eosinophilia 
was  a usual  accompaniment  of  a helminthic  invasion,  it  was  not  in- 
variably present.  It  was  remarkable  that  in  the  nodules  containing 
pus  collections  eosinophiles  were  infrequent  or  absent. 

XXXVIII.  Iiarse  E.416,  Mallein  reactor  at  Roberts  Heights,, 
destroyed  on  the  7th  February,  I91G. 

Microscopical  Examination. — Lung  Nodules  : (1).  The  section  contained  the 

lumen  of  a bronchus  cut  at  one  place  longitudinally  and  on  two  other  places  trans- 
versely. A homogeneous  pinkish  substance  was  present  in  this  lumen.  The  epithelial 
lining  was  only  distinct  in  the  portion  of  the  bronchus  cut  longitudinally ; it  was 
absent  in  the  two  cross  sections.  The  surrounding  tissue  consisted  of  fibroblasts  rich 
in  nuclei  and  in  the  periphery  wavy  fibrils  were  present.  Eosinophiles  were  also 
present,  in  some  parts  more  prevalent  than  in  others.  There  were  two  similar  foci 
alongside  and  in  connection  with  smaller  bronchi.  The  septa  of  the  alveoli  were 
thickened  and  the  epithelial  cells  had  assumed  a cubical  form  in  the  compressed 
alveoli ; some  of  the  small  bronchi  also  showed  a proliferation  of  the  epithelial  cells. 
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Diagnosis. — Bronchitis  et  Peribronchitis  fibroblastica  helminthica. 

E pier  is  in. — Although  in  this  case  the  diagnosis  Bronchitis  et 
Peribronchitis  was  made,  it  might  also  be  interpreted  as  Helmin- 
thiasis nodularis  fibroblastica.  A fibroblastic  and  fibrillar  tissue 
surrounded  a bronchus  with  a plug  of  helminthic  origin.  This  obser- 
vation thus  further  supported  the  view  that  the  typical  fibrous  and 
calcified  nodules  could  originate  in  a bronchus. 

XXXIX.  Defence  Force  Horse  497  from  Roberts  Heights.  Killed 
on  account  of  a positive  mallein  reaction. 

Post-mortem. — The  lungs  showed  a number  of  nodules,  chiefly  small  and  calcified, 
but  also  greyish  and  caseous  ones.  In  the  liver  were  numerous  calcified  nodules. 

Lung. — (1).  A nodule  in  the  lung  tissue.  It  consisted  of  a white  centre  sur- 
rounded by  an  ill-defined  darker  zone. 

Microscopical  Examination. — The  centre  of  the  focus  contained  a karyorrhectic 
nuclear  detritus.  Adjoining  the  necrotic  pith  was  a zone  of  epithelioid  cells  and 
further  out  a still  wider  one  of  lymphocytes.  In  the  periphery  were  fibroblasts  and 
fibrils  grouped  in  strands  and  bundles  (fibrillar  capsule).  Adjoining  this  karyor- 
rhectic detritus  was  a similar  smaller  one  consisting  in  the  centre  of  epithelioid  cells 
and  lymph  cells  around  it.  The  periphery  of  the  nodule  was  surrounded  by  fibrous 
meshes  in  which  were  compressed  alveoli  whose  epithelial  cells  had  become  cubical. 

Diagnosis. — Malleosis  nodularis. 

Lung. — (2).  An  opaque  white  nodule  5x7  m.m.,  a stratification  could  be  distin- 
guished in  this  nodule. 

Microscopical  Examination. — The  centre  consisted  of  a necrotic  homogeneous  pink 
substance,  in  which  round  and  polymorphonuclear  cells  were  scattered.  The  border 
stained  darker  due  to  pycnotic  nuclei.  The  outer  zone  (the  outer  stratum)  was  built 
similarly  to  the  central  one.  its  borders  were  free  from  any  nuclear  substance.  A 
very  thin  fibrous  capsule  surrounded  the  nodule.  In  one  place  in  this  capsule  eosino- 
phile cells  were  fairly  frequent. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung.—(Z).  A triangle  of  septa  bordering  a lobule. 

Microscopical  Examination. — Under  the  pleura  in  the  centre  of  the  lobule  was  a 
bronchus  and  an  artery.  The  bronchus  contained  a plug  principally  of  eosinophile 
cells.  Around  the  artery  was  a zone  of  eosinophiles  and  concentrically  to  it  one  of 
lymphocytes.  The  alveoli  contained  serum.  The  eosinophile  cells  were  scattered 
throughout  and  were  also  in  the  septa,  which  were  thickened  by  apparently 
oedematous  infiltration. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica. 

Liver. — (4).  Opaque  white  nodules  with  thin  capsules. 

Microscopical  Examination. — There  were  two  kinds  of  nodules  : (</)  A necrotic, 
well-defined,  pink  centre  contained  scattered  pycnotic  nuclei,  it  was  surrounded  by  a 
zone  of  radially  placed  epithelioid  cells,  and  by  polyblasts  and  fibroblasts. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

( b ) A white  nodule  in  which  could  be  distinguished  a pit,  an  intermediary  zone 
and  a capsule.  The  centre  of  the  lobule  was  pigmented. 

Microscopical  Examination. — The  pit  contained  in  the  centre  a circular  disc,  in 
which  a double  contour  could  be  made  out  (nematode),  the  pit  itself  con- 
sisted of  a bluish-black  homogeneous  material,  the  intermediate  zone  contained  homo- 
geneous reddish  substance  and  on  its  periphery  a darker  stained  substance  (lime)  ; 
the  whole  was  surrounded  by  a thin  fibrous  capsule  poor  in  nuclei. 

Diagnosis. — Helminthiasis  nodularis  ehalicotica. 

Spleen. — (5).  A white  thickening  of  the  capsule  in  which  there  was  a white 
nodule  with  a small  pith. 

Microscopical  Examination. — The  pith  was  necrotic  and  the  centre  contained  a 
shapeless  nuclear  substance.  It  was  surrounded  by  a zone  of  pycnotic  nuclei  partly 
broken  into  detritus.  The  periphery  consisted  of  polymorphonuclear  and  lymphatic 
cells,  of  polvblasts  and  fibroblasts. 

Diagnosis. — Malleosis  nodularis. 

Epi  crisis. — One  of  the  nodules  in  the  lungs  was  of  glanderous 
nature  and  in  an  advanced  stage  of  encapsulation.  Two  were  para- 
sitic and  of  two  different  tvpes.  One  Vvas  a fresh  invasion  of  the 
Bronchus  and  one  was  fibrous  with  inspissated  contents ; the 
eosinophiles  were  still  present  at  one  place  in  the  periphery.  The 
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structure  of  this  nodule  corresponded  with  that  of  a calcified  nodule, 
in  particular  the  thin  capsule  enclosing  it.  It  would  thus  appear 
that  the  process  of  calcification  was  delayed  considerably.  In  the 
liver  were  parasitic  nodules,  the  centre  contained  a nematode  in  a 
substratum,  in  which  calcification  had  commenced  in  the  periphery. 
It  also  had  a very  thin  fibrous  capsule.  The  necrotic  centre  of  one 
nodule  was  surrounded  by  radially  placed  epithelioid  cells,  by 
lymphocytic  cells  and  fibroblasts.  It  was  interpreted  as  a helminthic 
nodule,  but  it  resembled  a glanders  nodule  very  closely,  the  pink 
centre  with  the  pycnotic  nuclei  served  as  distinguishing  features. 
The  focus  in  the  spleen  corresponded  to  a glanders  nodule.  The 
positive  mallein  reaction  was  supported  by  the  microscopical  exami- 
nation of  at  least  two  of  the  specimens  submitted. 

XL.  Defence  Force  Horse  561,  a positive  mallein  reactor  killed 
at  Roberts’  Heights. 

Post-mortem. — In  the  depth  of  the  lungs  were  two  very  small  greyish  translucent 
nodules  (1)  and  (2)  and  a larger  one  with  a small  opaque!  centre  surrounded  by  a 
smooth  zone  (3). 

Microscopical  Examinations. — Lung  : (1).  Patches  of  alveoli  were  filled 

with  fibrin  and  contained  numerous  eosinophils  cells.  These  cells  were  particu- 
larly frequent  in  the  septa.  There  was  also  desquamation  of  the  epithelial  cells  in 
the  alveoli.  The  bronchi  and  arteries  were  surrounded  by  eosinophile  cell?.  The 
capillaries  were  filled  with  red  corpuscles. 

Diagnosis.—  Pneumonia  miliaris  helminthics-. 

Lung. — (2).  The  bronchi  in  this  focus  contained  plugs  of  eosinophile  cells  and 
the  walls  as  well  as  the  surrounding  alveolar  tissue  and  the  adventitia  of  the  larger 
blood  vessels  were  crammed  with  them.  Mixed  with  the  eosinophiles  were  also 
round  cells. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica  et  Pneumonia  peribronchialis. 

Lung. — (3).  The  focus  contained  in  most  parts  distinct  outlines  of  alveoli  filled 
with  fibrin  and  eosinophile  cells.  In  the  middle  was  a patch  of  necrotic  substance, 
mainly  consisting  of  debris  of  eosinophile  cells.  In  the  adventitia  of  the  arteries  and 
in  the  peribronchial  connective  tissue  were  similar  cells. 

Diagnosis. — Pneumonia  fibrosa  helminthica. 

Epicrisis. — There  were  two  types  of  foci,  viz.,  the  miliary 
pneumonia  consisting  of  a patch  of  alveoli  filled  with  eosinophiles 
and  fibrin.  In  one  instance  the  centre  contained  a necrotic  pith. 
In  these  two  foci  no  direct  connection  with  the  bronchi  was  visible, 
but  the  walls  of  the  bronchi  in  both  sections  contained  rich  eosino- 
philes and  thus  a connection  between  the  two  might  nevertheless 
have  existed.  In  the  second  type  the  lesions  were  mainly  in  and 
around  a bronchus.  In  no  instance  was  the  nematode  seen. 

XLI.  Defence  Force  Horse  338,  a positive  mallein  reactor  killed 
at  Roberts  Heights. 

Post-mortem. — In  the  lungs  were  a number  of  nodules,  some  were  greyish  and 
translucent,  some  white. 

Lung  — (1).  An  irregularly-shaped  white  nodule  with  a pith. 

Microscopical  Examination. — The  pith  consisted  of  a broken  necrotic  centre  irregu- 
larly shaped  and  embedded  in  a conglomeration  of  polymorphonuclears.  In  the 
detritus  were  two  round  sharply  cut  holes  and  a third  of  oblong  shape  all  suggesting 
the  previous  presence  of  a nematode.  The  detritus  was  surrounded,  by  a capsule  of 
young  fibroblastic  tissue,  containing  lymphocytes,  polyblasts  and  spindle  cells. 
Further  out  in  the  periphery,  collagen  fibres  were  frequent,  and  small  abscesses  were 
present  in  two  places;  strands  of  fibrillar  tissue  entered  between  the  alveoli,  these 
were  misshaped  and  the  epithelial  lining  had  grown  into  cubical  cells,  some  contained 
desquamated  epithelial  cells,  whilst  the  nuclei  were  partly  karyorrhectic.  There  was 
pigment  in  the  periphery.  A bronchus  was  adjacent  to  the  focus  and  at  one  end 
the  coats  were  infiltrated  with  white  corpuscles.  It  was  most  likely  that  the  abscess 
was  in  the  bronchus  itself,  which  had  been  destroyed. 
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Diagnosis. — Bronchitis  et  Peribronchitis  fibroblastica  et  suppurativa  helminthica. 

Lung. — (2).  A small  white  nodule  in  the  depth  of  the  lung  tissue  with  a yellowish 
pith. 

Microscopical  Examination. — The  pith  contained  a disintegrated,  curled  up 
nematode,  surrounded  by  a deeply  pink-stained,  homogeneous  substance  it  was 
bordered  in  some  places  with  giant  cells  and  epithelioid  cells  and  surrounded  by  a 
zone  of  round  and  principally  eosinophile  cells.  The  adjacent  alveoli  were  filled 
with  eosinophile  cells. 

Diagnosis. — Helminthiasis  nodularis  fibroblastiea. 

Lung. — (3).  A greyish  focus  in  which,  the  alveoli  contained  serum  and  a great 
number  of  eosinophile  cells  thickly  packed  around  an  artery,  they  were  also  in  the 
lumen  of  bronchi.  There  was  also  a structure  of  fibrillar  tissue  and  round  cells  in 
which  these  cells  were  embedded. 

Diagnosis. — Pneumonia  miliaris  fibrosa  helminthica. 

Lung. — (4).  A whitish  nodule  with  a yellowish  pith. 

Microscopical  Examination . — A homogeneous  fibrous  capsule  contained  in  the 
middle  a necrotic  centre  deeply  red-stained,  it  was  surrounded  by  giant  cells  and 
pycnotic  nuclei.  I he  surrounding  fibrillar  capsule  contained  round  cells. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Lung. — (5).  A white  thickening  in  the  tissue. 

Microscopical  Examination.— A band  of  homogeneous  fibrous  tissue  was  penetra- 
ting into  the  alveolar  tissue.  The  epithelial  cells  of  the  alveoli  were  cubical  and 
the  nuclei  was  undergoing  karyorrhexis.  Some  foci  of  round  cells  were  present. 

Diagnosis. — Pneumonia  fibrosa  (cicatrix). 

Liver. — (6).  These  were  irregularly-shaped,  confluent  white  foci. 

Microscopical  Examination.— A number  of  well-defined,  necrotic  foci  were  sur- 
rounded by  epithelioid  cells  and  by  eosinophile  cells  which  were  present  in  great 
numbers  in  the  interlobular  tissue. 

Diagnosis. — Helminthiasis  nodularia  fibroblastica. 

Liver. — (7).  A white  nodule,  mainly  consisting  of  eosinophiles  in  which  were  em- 
bedded groups  of  round  cells  resembling  the  follicles  of  a lymphatic  gland. 

Diagnosis. — Hepatitis  nodularis  helminthica. 

Epicrisis. — In  the  lungs  several  types  of  nodules  were  found,  the 
greyish  nodules  consisting  mainly  of  eosinophiles  were  very  distinct, 
they  represented  the  first  stage  of  a parasitic  nodule.  The  section 
was,  probably,  a tangential  one  and  thus  missed  the  nematode.  The 
alveolar  structure  present  was  due  to  the  interalveolar  septa, 
the  epithelial  lining  of  which  had  disappeared.  The  epithe- 
lioid cell  nodule  represented  a transitional  stage  and  the  fibrous 
nodule  was  approaching  the  final  stage.  There  was  an  atypical 
parasitic  nodule,  a real  abscess  caused  by  the  presence  of  a parasite  ; 
the  presence  of  neutrophiles  would  speak  for  a bacterial  infection. 
The  diagnosis  Pneumonia  fibrosa  corresponded  to  a cicatricial  organi- 
sation, the  cause  of  which  was  not  evident.  In  the  liver,  nodules  of 
an  early  and  a transitional  stage  were  found  and  belonged  to  a para- 
sitic origin. 

XLII.  Defence  Force  Horse  595,  a positive  mallein  reactor  at 
Roberts  Heights.  It  was  destroyed. 

Post-mortem. — Spherical  nodules  were  scattered  in  both  lungs,  up  to  1 c!m.  in 
diameter  and  apparently  completely  calcified.  Two  caseous  nodules  were  found  under 
the  capsule  of  the  spleen. 

Microscopical  Examinations. — Lungs  : (1).  There  was  a nodule  of  which  only  the 
capsule  was  left,  it  consisted  of  hyaline  fibres  poor  in  nuclei. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Lung. — (2).  A nodule  with  concentric  strata. 

Microscopical  Examination. — A darkly-stained  centre  with  no  structure,  was  cir- 
cumscribed : first,  by  a lightly  pink  homogeneous  zone  ; secondly,  by  a dark  zone  with 
pycnotic  nuclei ; thirdly,  by  a narrow  pink-stained,  homogeneous  zone ; fourthly, 
by  a zone  of  pycnotic  nuclei ; and,  finally,  by  a fibrous  capsule.  The  latter  was  fairly 
thick  and  consisted  of  fibrous  strands  and  numerous  round  and  eosinophile  cells,  the 
latter  were  extremely  numerous ; in  the  capsule  were  blood  vessels  and  nerves. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Spleen. — 3.  A white  thickening  of  the  capsule  with  a nodule. 
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Microscopical  Examination. — It  consisted  of  alternating  deep  and  light  coloured 
homogeneous  zones  surrounded  by  a fibrillar  capsule  rich  in  eosinophile  cells. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Microscopical  Examination. — Spleen  : 4.  In  the  centre  of  the  nodule  was  seen 
what  might  be  a section  of  a nematode.  It  was  surrounded  by  alternating  deep  and 
light  coloured  homogeneous  zones,  with  pycnotic  nuclei  and  by  a fibrillar  capsule  rich 
in  eosinophiles. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Epicrisis. — Tlie  two  nodules  of  the  lungs  had  reached  their  final 
stage  approaching  calcification.  In  the  earlier  stage  eosinophile 
cells  were  still  present  and  in  the  older  one  they  were  absent.  The 
nodules  in  the  spleen  were  undergoing  fibrous  organisation  and 
corresponded  in  their  structure  with  similar  nodules  of  the  lung  in 
the  earlier  stages. 

XLIII.  Specimens  from  Defence  Force  horses  killed  in 
Windhuk,  S.W.A.  The  macroscopical  description  was  made  from  the 
fixed  specimen. 

(1) .  Under  the  pleura  was  a bluish  area,  not  raised,  irregularly  outlined  with 
runners,  somewhat  hard  to  the  touch  (apparently  from  the  apex  pulmonis).  On 
section  it  was  cuneate-shaped  and  of  brown  colour. 

Microscopical  Examination. — A small  triangular  lobule  was  bordered  on  one  side 
by  the  pleura  and  on  two  sides  by  septa.  The  septa  were  infiltrated  with  eosinophiles. 
In  the  lobule  were  four  necrotic  foci,  deeply  stained,  containing  numerous  pycnotic 
nuclei  surrounded  by  eosinophile  cells,  the  peripheral  alveoli  were  distinct  and  filled 
with  serum : eosinophile  cells  were  scattered  throughout  and  collected  into  small 

clusters. 

Diagnosis.- — Pneumonia  lobularis  helminthica. 

(2) .  A light  blue  patch  under  the  pleura  of  the  border  of  the  lung,  0.5 — 1 c.m. 
long,  not  raised,  soft  to  the  touch.  On  section  it  extended  1 — c.m.  into  the 
parenchyma.  It  was  irregularly  outlined,  diminishing  inwardly. 

Microscopical  Examination. — There  was  serum  in  the  alveoli  and  eosinophile  cells 
were  crowded  together  in  great  numbers.  At  one  place  was  a cross  section  of  a 
nematode  in  the  middle  of  a thick  collection  of  eosinophile  cells. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

(3) .  A bluish  area  about  4 m.m.  in  diameter,  fairly  regular  and  sharply  defined 
was  slightly  raised.  On  section  it  was  brownish  and  oval  shaped,  invading  the 
parenchyma  to  a depth  of  3 — 4 m.m. 

Microscopical  Examination. — A small  patch  in  which  the  alveoli  were  filled  with 
serum.  Numerous  eosinophiles  were  present,  crowded  at  one  place  under  the  pleura. 
Some  of  the  nuclei  were  pycnotic. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

(4) .  An  area  about  5 m.m.,  bluish,  bulging  out,  not  sharply  defined,  fairly  hard 
to  the  touch.  On  section  the  focus  appeared  circular  and  of  light  brown  colour. 

Microscopical  Examination.— Fibrin  was  in  the  alveoli  and  bronchi.  Eosinophile 
cells  were  seen  in  clusters  and  scattered  throughout. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

(5) .  A whitish  focus  with  a slightly  bluish  periphery,  not  raised,  not  well  defined 
in  outline,  on  palpation  it  gave  the  impression  of  a nodule. 

Microscopical  Examination. — A- focus  consisting  practically  of  eosinophiles  thickly 
crowded  together.  There  were  in  the  periphery  two  or  three  collections  of  round 
cells. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

(6) .  A bean-shaped,  whitish-focus  visible  under  the  pleura,  fairly  hard,  with  a 
sharp  margin,  easily  circumscribed  by  palpation.  The  pleura  was  not  raised.  A 
soft  centre  was  enclosed  by  a thick  capsule. 

Microscopical  Examination. — The  pit  consisted  of  a bronchus  containing  pycnotic 
eosinophiles  and  the  bronchus  was  surrounded  by  a crowded  collection  of  these  cells  ; 
the  alveoli  were  filled  with  fibrin. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica. 

(7) .  A focus  easily  recognised  by  palpation  but  not  sharply  limited,  and  not 
raised,  nor  discoloured.  On  section  two  small  specks  were  recognised  consisting  of  a 
hard  crumbly  substance. 

Microscopical  Examination. — The  snecks  were  composed  of  a few  smaller  well- 
defined  necrotic  masses.  The  interlobular  tissue  was  thickened  and  numbers  of 
irregularly-shaped  collections  of  round  cells  were  scattered  all  through.  No  chroma- 
totexis  or  pycnosis  was  present. 


Diagnosis. — Pneumonia  miliaris  fibrosa  helminthica. 

(8) .  A small  focus,  5 m.m.  irregularly-outlined  and  bluish-transparent  with  a white 
centre,  fairly  hard  to  the  touch,  on  section  pale  with  a brown  periphery. 

Microscopical  Examination. — A small  focus,  the  alveoli  of  which  were  filled  with 
serum  and  crowded  with  eosinophiles.  A cross-section  of  a bronchus  was  present. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

(9) .  In  the  tissue  of  the  same  piece,  only  found  by  palpation,  not  visible  from 
outside,  was  a small  nodule,  on  section  with  a smooth  cut  surface  and  a small  pit  in 
the  centre,  difficult  to  recognise. 

Microscopical  Examination. — A small  focus  whose  alveoli  were  filled  with  serum 
contained  three  cross  sections  of  arteries,  the  circumference  of  which  was  crowded 
with  eosinophiles. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

(10) .  A very  small  nodule,  with  a sharp  margin,  found  by  palpation  ; on  section  it 
appeared  as  a light  brown  spot. 

Microscopical  Examination. — A very  small  focus,  the  alveoli  were  filled  with 
eosinophiles. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

(11) .  Under  the  pleura  was  an  irregularly-shaped  focus,  entering  the  tissue  and 
slightly  discoloured. 

Microscopical  Examination. — A patch  of  eosinophile  cells  was  surrounded  by 
fibrillar  tissue  containing  numerous  round  cells. 

Diagnosis. — Pneumonia  miliaris  fibrosa  helminthica. 

(12) .  A whitish  nodule,  slightly  raised,  hard,  under  the  pleura  with  irregular  out 
lines. 

Microscopical  Examination. — A necrotic  centre  contained  cross  sections  of  a 
nematode.  It  was  surrounded  by  eosinophile  cells  and  round  cells  in  small  clusters. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

(13) .  Below  the  nodule  12  was  a grey  focus  of  about  lg  c.m.  radius. 

Microscopical  Examination. — It  consisted  of  a structure  of  connective  tissue,  full 

of  eosinophile  cells. 

Diagnosis.- — Pneumonia  fibrosa  helminthica. 

(14) .  A bluish  area  in  the  pleura,  irregularly  outlined,  not  raised,  with  a whitish 
centre ; the  section  of  the  focus  was  smooth,  homogeneous. 

Microscopical  Examination. — There  were  two  necrotic  foci  surrounded  by  eosino- 
philes. 

Diagnosis.-—  Pneumonia  miliaris  helminthica. 

(15) .  A white  nodule,  5 m.m.  slightly  raised,  contained  a small  white  centre. 

Microscopical  Examination. — It  consisted  of  a small  necrotic  focus  with  a fibrous- 

capsule  and  was  surrounded  by  eosinophile  and  round  cells. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

(16) .  Under  the  pleura  was  a bluish  focus,  about  3 m.m.  irregularly  outlined  and 
slightly  hard  on  palpation.  On  section  it  was  circular  with  a whitish  centre. 

Microscopical  Examination. — A necrotic  centre  contained  pieces  of  a nematode, 
surrounded  principally  by  eosinophiles,  but  also  by  round  cells. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

(17) .  A large  focus,  dry,  not  hard  to  the  touch,  brown,  with  indistinct  limits,  the 
alveoli  appeared  distended. 

Microscopical  Examination. — The  interalveolar  tissue  was  in  some  places  thickened 
and  pycnotic  nuclei  were  present. 

Diagnosis. — Pneumonia  fibrosa  (Cicatrix). 

(18) .  A fairly  large  focus  in  the  parenchyma  ; on  section  the  focus  was  homogene- 
ous, round  with  some  small-sized,  whitish  spots. 

Microscopical  Examination. — Some  necrotic  foci  were  surrounded  by  crowds  of 
eosinophiles,  they  were  in  the  alveoli,  arteries  and  bronchi. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

Epicrisis. — Willi  the  exception  of  one  nodule  (IT)  all  were  of 
definite  helminthic  origin  and  the  greatest  number  were  of  recent 
origin.  Two  main  types  could  he  recognised,  the  initial  or 

incipient  stage  and  a further  advanced  one,  characterised  both 
macroscopicallv  and  microscopically  by  a similar  structure.  The 
incipient  nodule  showed  itself  generally  as  a bluish  irregularly  out- 
lined discolouration  of  the  pleura  or  the  parenchyma  in  which  it 
was  situated  (fixed  specimens),  from  a few  m.m.  to  l.e.m.  in 
diameter,  sometimes  raised  on  the  pleura  or  cut  surface,  soft  or 
fairly  hard  on  palpation,  sometimes  irregularly  outlined  or  sharply 
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in  some  instances,  on  section  frequently  of  a brownish  colour.  All 
these  nodules  consisted  practically  of  eosinopliile  cells,  collected  in 
clusters  and  were  crowding  alveoli  and  septa,  the  surrounding  alveoli 
being  generally  filled  with  serum.  In  one  nodule  was  a nematode 
embedded  entirely  by  eosinopliiles.  The  second  type  of  nodules 
differed  macroscopically  from  the  above  description  in  so  far  that 
they  possessed  white  specks,  which  generally  corresponded  to  the  pre- 
sence of  a necrotic  focus;  in  one  of  them  a nematode  was  found.  In 
one  instance  a cross  section  of  a bronchus  simulated  the  presence  of 
a necrotic  focus.  One  of  the  nodules  had  a bronchus  and  its  peri- 
phery as  the  seat  of  the  lesions.  In  one  instance  eosinopliile  cells 
were  absent,  it  represented  a fibrous  pneumonia,  probably  of  different 
origin.  The  genesis  of  all  these  parasitic  nodules  was  not  quite 
clear.  Nematodes  were  found  in  three  cases  only;  it  was  possible 
that  they  were  missed  in  the  others  although  present,  but  it  was  also 
possible  that  they  were  no  longer  present;  having  left  the  lesion  pre- 
viously. How  this  escape  could  have  taken  place  was  difficult  to 
understand,  «since  a connection  with  a bronchus  was  definitely 
traceable  only  in  one  instance.  Here  a series  of  sections  through  the 
focus  would,  probably,  have  shown  the  origin.  We  have  to  admit 
that  some  of  these  foci  were,  probably,  of  embolic  origin.  These 
nodules  when  submitted  for  microscopical  examination  were  not 
considered  to  he  glanderous.  The  examination  supported  this  view. 

XLIV.  Horse  A. 582  (Defence  Force),  killed  on  the  4th  April, 
1916,  on  account  of  a positive  mallein  reaction. 

Lung. — (1).  A nodule  that  formed  a greyish  green  area  on  the  pleura  containing 
a large  centre  c.m.)  surrounded  by  a faint  reddish  ring,  not  protruding. 

Microscopical  Examination. — The  pleura  was  thickened  and  numerous  eosinophiles 
were  present.  Under  the  pleura  was  an  increase  of  connective  tissue  and  there  were 
thick  walled  blood-vessels  filled  with  eosinophiles.  The  alveoli  below  were  filled  with 
serum,  blood  corpuscles  and  some  eosinophiles. 

Diagnosis. — Pleuritis  nodularis  lielminthica. 

Lung. — (2).  Greyish-green  nodules,  protruding,  not  hyperaemic.  (Several  nodules 
of  this  type  were  present,  some  with  a white  pith). 

Microscopical  Examinations.— (a)  Under  the  pleura  was  a small  nodule  with  a 
necrotic  centre  in  which  were  four  cross  sections  of  a nematode.  Around  the  necrotic 
patch  was  a dense  zone  in  which  were  numerous  eosinophiles.  Further  outside  was  a 
zone  in  which  a fibrous  capsule  was  crowded  with  eosinophiles  and  outside  this  were 
the  alveoli  filled  with  serum  and  eosinophile  cells. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

(6)  Under  the  pleura  around  an  artery  was  a thick  collection  of  eosinophiles,  the 
alveoli  were  filled  with  serum  and  eosinophiles.  A bronchiole  contained  necrotic 
matter.  There  was  a second  and  similar  focus  also  under  the  pleura. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

(c) .  A bronchus  cut  crossways,  in  several  places  bordered  by  alveoli  filled  with 
serum.  The  adventitia  of  the  artery  and  vein  were  crowded  with  eosinophiles. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

( d ) .  A portion  of  the  pleura  was  thickened  and  crowded  with  eosinophiles.  These 
cells  were  scattered  all  along  the  septum  into  the  alveolar  tissue.  The  mucosa  of  the 
bronchi  appeared  much  folded  and  also  contained  eosinophiles. 

Diagnosis.— Pleuritis  fibrosa  helminthica, 

(e)  A necrotic  centre  with  a nematode  and  eosinophiles  crowded  around  it  in  a 
fibrous  capsule. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (3).  Small  translucent  specks  under  the  pleura,  shotty  on  palpation,  some 
with  white  centres. 

Microscopical  Examination. — The  focus  had  a necrotic  centre.  It  was  bordered  by 
fibroblasts  and  giant  cells  and  outside  were  polvblasts  and  numerous  round  cells 
(lymphocytes).  Numerous  eosinophiles  were  in  the  pleura. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Lung. — f4).  A greyish  green  nodule,  slightly  protruding. 
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Microscopical  Examination. — (a)  A focus  in  which  the  alveoli  were  filled  with 
serum  and  the  vessels  and  bronchi  were  surrounded  by  crowds  of  eosinophiles.  They 
were  also  under  the  pleura;  some  of  the  alveoli  were  filled  with  blood. 

Diagnosis. — Pneumonia  lobularis  helminthica. 

( b ) A necrotic  centre  was  undergoing  disintegration  in  a tissue  filled  with  eosino- 
phile  cells. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

Microscopical  Examination. — Lung  : (5).  In  the  depth  of  the  lung  was  a nodule, 
composed  of  a fibrous  capsule  containing  a red  necrotic  centre.  Eosinophile  cells  were 
in  the  capsule. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Microscopical  Examination. — Lung  : (6).  In  the  depth  of  the  lung  was  a hyper- 

aemic  area,  containing  a necrotic  focus  surrounded  by  eosinophiles.  Serous  exudate 
was  present  in  the  alveoli. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

E pi  crisis. — The  nodules  encountered  were  macroscopically 

mainly  described  as  greyish-green  transparent,  some  with  white 
centres  and  were  situated  in  the  pleura  or  in  the  lung  tissue. 
Practically  all  the  stages  of  the  parasitic  nodule  were  present.  The 
incipient  one  consisted  of  an  agglomeration  of  eosinophiles.  Some 
of  these  were  connected  with  the  bronchi.  Others  contained  necrotic 
foci  in  a collection  of  eosinophiles.  One  nodule  represented  the 

transition  stage  to  the  fibrous  organisation.  Its  necrotic  centre  was 

surrounded  by  fibroblasts  and  giant  cells  and  some  nodules  had 

reached  the  fibrous  organisation  and  included  a necrotic  pith,  two 

of  them  containing  a nematode.  The  bronchial  origin  of  some  of 
the  nodules  was  evident.  In  others  no  connection  with  the  bronchi 
was  seen.  These,  as  well  as  those  in  the  pleura  were,  probably,  of 
embolic  origin,  although  direct  emigration  from  the  bronchi  was 
feasible,  as  well  as  an  emigration  via  lymph  vessels  to  the  pleura. 
A series  of  sections  might  have  facilitated  the  clearing  up  of  these 
points.  The  diagnosis  of  glanders  in  this  case  could  not  be  sup- 
ported by  the  histological  examination  of  the  nodules  stibmitted. 

XLY.  Ho  rse  B.840,  a six-year-old  bay  gelding,  was  killed  on  the 
4th  April,  1916,  as  a positive  mallein  reactor. 

Lung. — (1).  A nodule  under  the  pleura,  slightly  protruding  and  containing  a 
nematode  visible  by  naked  eye. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (2).  A hyperaemic  focus  under  the  pleura  but  not  protruding. 

Microscopical  Examination. — An  irregularly  shaped  focus,  the  alveoli  were  filled 
with  red-stained  serum.  Eosinophiles  were  numerous  and  surrounded  the  vessels  in 
thick  layers.  The  pleura  was  thickened  and  below  its  surface  were  numerous  eosino- 
philes. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

L/ung.—(3).  Similar  to  No.  2 but  smaller  and  felt  shotty. 

Microscopical  Examination. — The  alveoli  were  filled  with  red  corpuscles.  There 
were  collections  of  eosinophile  cells  all  around  ; other  round  cells  were  also  present  but 
less  numerous. 

Diagnosis. — Pneumonia  miliaris  helminthica.  Haemorrliagia. 

Lung. — (4).  Sundry  patches  on  the  pleura,  not  raised,  felt  shotty,  not  hyperaemic. 
Some  bronchioles  were  entirely  plugged  by  buds  of  connective  tissue. 

Microscopical  Examination. — (a)  The  walls  of  some  bronchi  were  invaginated  so 
that  occasionally  two  bronchial  tubes  were  telescoped  one  into  the  other.  The  inner 
tube  was  filled  with  connective  tissue  and  eosinophile  cells  and  into  it  was  leading  a 
small  artery  with  a very  much  thickened  media.  The  blood  vessels  of  the  section 
were  surrounded  by  collections  of  round  cells  completely  ensheathing  them. 

Diagnosis. — Bronchitis  obliterans  helminthica, 

( b ) A small  focus  under  the  pleura,  which  in  the  centre  contained  a cross  section 
of  a nematode.  Around  it  was  a conglomeration  of  round  cells  and  running  through  it 
were  capillaries  filled  with  red  corpuscles.  The  outer  zone  had  the  appearance  of  a 
number  of  germinative  centres  as  seen  in  a lymph  node.  The  whole  was  surrounded 
by  a very  thin  connective  tissue  capsule.  The  alveoli  outside  were  normal. 
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Diagnosis. — Lymphadenitis  helminthica. 

Lung. — (5).  Nodule  1 c.m.  in  diameter,  near  some  bronchi  with  an  inner  grey  and 
an  outer  haemorrhagic  zone. 

Microscopical  Examination. — A septum  thickened  by  serous  infiltration  and  eosino- 
phile  cells,  contained  a section  of  a bronchus  filled  with  a homogeneous  substance 
(mucus)  and  a few  eosinophile  cells.  The  alveoli  around  this  part  were  all  filled  with 
serum  and  the  capillaries  with  blood  corpuscles. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica. 

Lung.— (6).  A small,  clear,  translucent-greyish  speck  under  the  pleura,  shotty  to 
the  touch. , 

Microscopical  Examination. — It  contained  an  oblique  section  of  a nematode,  sur- 
rounded by  a necrotic,  deep  red-stained  substance,  which  was  bounded  by  giant  cells 
and  epithelioid  cells  and  between  the  latter  were  eosinophile  cells.  The  outer  zone  con- 
tained round  cells  of  the  lymphocytic  type  and  a few  eosinophiles.  They  were  filling 
the  meshes  of  the  alveoli  completely,  the  capillaries  of  which  were  clearly  visible. 
There  was  a connective  tissue  capsule,  containing  compressed  capillaries.  Both  cap- 
sule and  capillaries  were  filled  with  eosinophiles.  The  alveoli  within  the  capsule  were 
lined  with  cubical  epithelium. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Lung. — (7).  (a)  A greenish-grey  nodule. 

Microscopical  Examination. — A nodule  under  the  pleura  had  two  centres  resembling 
germinative  lymph  node  centres,  embedded  in  connective  tissue,  rich  in  eosinophiles. 
These  in  particular  were  very  frequent  around  and  along  the  blood  vessels  of  the 
capsule  surrounding  the  nodule.  The  neighbouring  capillaries  were  filled  with  eosino- 
phile cells ; red  corpuscles  were  present  in  the  alveoli. 

Diagnosis. — Lymphadenitis  helminthica. 

( b ) A focus  in  which  the  alveoli  were  filled  with  serum  and  fibrin,  containing 
scattered  eosinophile  cells  ; a blood  vessel  led  into  it  thickly  surrounded  and  also  filled 
with  eosinophile  cells  undergoing  karyorrhexis. 

Diagnosis.- — Pneumonia  miliaris  helminthica. 

(c)  A nodule  under  the  pleura.  A connective  tissue  rich  in  round 
cells  formed  meshes  in  which  were  packed  eosinophiles.  Capillaries  were 
numerous  and  ens'neathed  in  eosinophiles,  the  alveoli  in  the  outer  circle  were  lined 
with  cubical  epithelium  ; they  were  filled  with  eosinophiles.  The  alveoli  still  further 
outside  were  also  filled  with  fibrin  and  eosinophiles.  In  the  remaining  section  were 
invaginated  bronchi,  the  core  of  which  consisted  of  fibroblastic  tissue.  In  an  artery  a 
mixed  thrombus  was  seen. 

Diagnosis. — Pneumonia  fibrosa  parasitica.  Bronchitis  obliterans.  Thrombosis. 

Lung.— (8).  A firm  nodule,  grey  in  colour. 

Microscopical  Examination. — Adjoining  a septum  containing  a bronchus  and  an 
artery  was  a focus  of  connective  tissue  replacing  alveolar  tiss«e.  Some  of  the  alveoli 
contained  cubical  and  desquamated  epithelial  cells;  eosinophiles  were  frequent.  There 
was  a round  cell  collection  within  and  a zone  of  epithelioid  cells,  the  latter  being  sur- 
rounded by  a very  thin  capsule. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Epicrisis. — Two  features  were  of  special  interest  in  this  case, 
viz.,  the  Bronchitis  described  as  obliterans,  the  lumen  of  the  bronchi 
were  either  filled  with  fibroblastic  tissue  or  a portion  of  the 
bronchial  tube  appeared  invaginated  into  the  lumen,  the  inner  tube 
containing  fibroblastic  tissue  and  eosinophile  cells.  The  presence  of 
the  latter  also  would  point  to  the  parasitic  origin.  The  nature  of 
the  process  could  be  explained  as  a traumatic  bronchitis,  the  parasite 
acting  probably  as  a trauma.  The  second  feature  was  the  presence 
of  nematodes  in  a collection  of  round  cells,  the  cellular  arrangement 
of  which  corresponded  with  the  marginal  portion  of  a lymph  node. 
jNo  eosinophiles  were  recorded  in  connection  herewith,  the  parasite 
apparently  by  way  of  the  lymphatics  had  just  reached  the  nodule. 
In  a second  case  the  lymph  nodule  could  still  be  recognised  but  eosino- 
philes were  very  frequent.  Both  nodules  were  under  the  pleura.  The 
presence  of  a nematode  in  a lymphatic  nodule  was  a clear  indication 
that  these  worms  could  travel  via  the  lymphatics.  One  nodule  included 
the  nematode  in  a necrotic  detritus  bordered  by  giant  and  epithelioid 
cells  and  surrounded  by  lymphocytes  and  eosinophiles.  It  repre- 
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nented  a transitional  stage  of  a parasitic  nodule.  One  nodule  was 
reaching  its  completion,  but  was  somewhat  atypical  in  its  structure. 
(8).  Most  of  these  nodules  had  been  described  as  grey  translucent. 
In  one  nodule  the  parasite  present  was  seen  by  naked  eye  and  thus 
probably  corresponded  to  an  imago  or  a large  larva,  larger  than  those 
recognised  by  microscope.  Some  of  the  foci  were  relatively  fresh, 
red  corpuscles  having  been  found  in  the  alveoli  and  the  capillaries 
were  filled  with  eosinophiles.  The  connection  with  a bronchus  in 
one  nodule  was  evident.  The  majority  of  nodules  were,  however,  not 
connected  with  bronchi.  Some  were  connected  with  the  lymphatics 
as  was  definitely  demonstrated.  There  was  thus  apparently  more 
than  one  parasite  present  in  these  lesions.  The  examination  of  the 
nodules  submitted  for  microscopical  examination  did  not  support  the 
diagnosis  of  glanders. 

XLYI.  Defence  Force  Mule  B.967,  a positive  mullein  reactor 
was  killed  at  Roberts  Heights  on  the  12th  April,  1916. 

Post-mortem. — Nodules  were  found  in  the  lungs. 

Lung. — (1).  Whitish  nodule  situated  under  the  pleura,  irregularly  triangular, 
4 m.m.  in  diameter,  hard  to  the  touch. 

Microscopical  Examination. — The  contents  were  missing,  the  rest  of  the  nodule  was 
a homogeneous  substance  of  dark  colour,  surrounded  by  a fairly  thick  capsule  con- 
sisting of  wavy  connective  tissue. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Lung. — (2).  A white  nodule  in  the  lung  tissue,  3 m.m.  in  diameter,  hard  on 
cutting,  with  an  opaque  pith. 

Microscopical  Examination. — Similar  to  the  above,  but  the  capsule  was  thicker, 
the  connective  fibres  being  of  a larger  calibre.  The  lining  of  the  capsule  on  one  side 
consisted  of  thickly-crowded  deeply-stained  round  cells. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

E-picrisis. — The  two  nodules  were  probably  parasitic  although 
the  eosiuophiles  were  absent.  They  corresponded  with  the  descrip- 
tion of  calcified  nodules  of  old  standing.  The  microscopical  examina- 
tion of  the  specimens  submitted  did  not  support  the  diagnosis  of 
glanders. 

XLVII.  Defence  Force  Mule  T.28,  a very  old  female,  was  killed 
on  the  24tli  May,  1916,  having  given  a positive  mallein  reaction. 

Post-mortem. — On  section  of  the  lung  a pigment  focus  No.  1 was  seen.  Focus 
No.  2 was  under  the  pleura  and  consisted  of  a patch  of  hepatisation,  with  white 
centres,  the  septa  were  white  and  oedematous.  No.  3 was  a red  focus.  No.  4 
was  a small  nodule  under  the  pleura,  with  a white  pith.  No.  5 was  a-  discoloured 
not  well-defined  focus  under  the  pleura.  No.  6 was  a red  focus  under  the  pleura. 

Microscopical  Examinations. — Lung  : (1).  The  focus  was  situated  in  the  circum- 
ference of  a large  bVonchus.  There  were  also  sections  of  smaller  bronchi.  Fibres 
of  fairly  large  calibre  formed  a network,  the  meshes  of  which  were  either  filled  with 
bronchial  or  alveolar  cells  or  round  cells  and  fibroblasts.  The  round  cells  were  some- 
times in  the  outer  coat  of  a bronchus.  A number  of  eosinophiles  were  scattered  in 
the  meshes,  in  some  places  more  than  in  others  and  particularly  in  one  place  where 
polyblasts  were  also  present.  There  was  much  brownish  pigment  present  in  the  form 
of  granules.  In  some  of  the  meshes  was  a colourless  or  yellowish-green,  homogeneous 
or  globular  substance. 

Diagnosis. — Pneumonia  fibroblast’ica  helminthica. 

Lung. — (2).  A small  focus  of  hepatisation.  The  bronchi  and  the  bronchioles  of 
the  focus  were  all  plugged  with  a mass  consisting  of  eosinophile  cells.  The  walls  of 
some  bronchi  containing  this  plug  were  not  infiltrated  by  eosinophile  cells  whilst  in 
others  these  as  well  as  the  adjoining  alveoli  were  filled  with  them.  In  some  bronchi 
nothing  remained  of  the  original  bronchus  except  the  cartilage,  the  rest  being  com- 
pletely obliterated.  The  lumen  of  some  bronchi  and  bronchioles  cut  longitudinally 
was  obliterated  on  one  end  and  not  on  the  other.  Between  the  bronchi  the  outlines  of 
alveoli  were  seen,  they  were  filled  with  eosinophiles,  some  were  thickly  crowded,  some 
-only  thinly,  and  between  these  were  alveoli  filled  with  a homogeneous  substance 
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through  which  eosinophiles  were  scattered.  The  walls  of  the  blood  vessels  were  also 
the  seat  of  small  cell  accumulations,  in  some  instances  the  cells  were  small  round 
ones  and  mixed  with  eosinophiles.  A septum  adjoining  the  focus  was  thickened  due 
to  oedematous  infiltration.  There  were  also  foci  of  round  cells,  with  but  few  eosino- 
philes, apparently  independent  of  vessels. 

Diagnosis. — Bronchitis  et  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Lung. — (3).  A small  focus  in  which  were  seen  two  cross  sections  of  bronchi  plug- 
ged with  eosinophiles ; both  the  wall  and  the  neighbouring  alveoli  were  infiltrated 
with  similar  cells.  The  majority  of  the  alveoli  contained  however  a homogeneous 
exudate  with  eosinophiles  scattered  throughout.  In  particular  the  capillaries  were 
crowded  with  them.  In  the  walls  of  the  blood  vessels  were  also  round  cells. 

Diagnosis. — Bronchitis  et  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Lung.- — (4).  A small  patch  of  consolidation  around  a bronchiole  of  which  latter 
only  the  lumen  remained.  The  walls  and  the  surrounding  alveoli  showed  both  round 
and  eosinophile  cells.  The  eosinophiles  were  in  clusters  and  alongside  were  patches 
of  red  corpuscles.  An  alveolar  design  was  not  recognisable.  The  walls  of  the  blood 
vessels  were  also  infiltrated  by  numerous  eosinophiles.  In  some  of  the  alveoli  round 
cells  predominated,  and  in  others  eosinophile  cells. 

Diagnosis. — Bronchitis  et  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Lung. — (5).  A small  focus  in  which  the  alveoli  were  filled  with  homogeneous 
deeply-pink-stained  substance,  which  had  contracted  in  parts  so  that  vacuoles  had 
formed.  The  capillaries  were  gorged  with  corpuscles.  Three  or  more  cross  sections 
of  bronchi  were  present  and  a number  of  bronchioles  with  an  empty  lumen.  The 
focus  joined  on  one  side  to  a septum  which  was  thickened  apparently  by  oedema  and 
contained  numerous  eosinophiles.  Adjoining  the  opposite  side  of  the  septum  was  a 
small  focus  in  which  the  alveoli  were  crowded  with  eosinophiles.  In  the  septum  was 
also  an  accumulation  of  round  cells  of  lymphocytic  type.  Also  the  vessels  of  smaller 
calibre  contained  blood  corpuscles. 

Diagnosis. — Pneumonia  miliaris  lobularis  helminthica. 

Lung. — (6).  A focus  in  an  angle  formed  by  two  converging  septa  in  which 
the  connective  tissue  played  the  most  important  part  in  forming  a coarse  reticulum. 
In  the  meshes  bordering  on  to  the  connective  framework  of  this  reticulum  were 
situated  round  cells  mostly  of  the  polyblastic  type  and  also  fibroblasts.  Desquamated 
epithelial  cells  were  also  present ; in  some  meshes  they  were  necrotic.  There  was 
much  pigment  in  the  trabecular  network,  particularly  in  the  periphery.  In  the  centre 
of  the  focus  was  the  longitudinal  section  of  a bronchus. 

Diagnosis.- — Pneumonia  lobularis  fibroblastica.  (Granulation  tissue). 

E pi  crisis. —The  lesions  were  of  different  origin.  The  parasitic 
ones  were  connected  with  bronchi,  in  some  instances  definitely  and 
in  others  not  so.  One  focus  represented  a granulation  tissue  which 
was  most  likely  of  helminthic  origin.  A second  focus  of  granulation 
tissue  did  uot  contain  eosinophile  cells,  thus  most  likely  was  not  of 
helminthie  origin. 

XLVIII.  Defence  Force  Mule  T.808,  killed  on  the  17th  June, 
1916,  as  a positive  mallein  reactor.  The  nodules  present  in  the 
lungs  were  cut  out  and  seven  of  them  were  submitted  to  examina- 
tion. 

Microscopical  Examination. — Lung  : (1).  In  a number  of  the  alveolar  septa  the 

capillaries  were  so  filled  with  blood  that  in  some  alveoli,  owing  to  compression  by  the 
capillaries  the  lumen  had  disappeared.  In  some  cases  blood  corpuscles  were  also  found 
outside  the  vessels.  The  alveoli  so  affected  were  irregularly  distributed  throughout 
the  section,  which  thus  showed  a patchy  appearance.  (Atelectasis).  The  larger 
vessels  were  engorged  with  blood.  In  the  adventitia  of  the  arteries,  in  the  interlobular 
septa  in  parts,  and  in  the  outer  coat  of  the  bronchi  were  collection's  of  eosinophile 
cells  ; in  the  adventitia  of  the  arteries  they  were  sometimes  in  clusters.  Some  were 
also  present  in  the  interalveolar  septa.  In  some  parts  a homogeneous  exudate  was 
also  present  in  the  alveoli.  In  a bronchus  in  which  the  mucosa  had  become  flattened, 
a homogeneous,  pinkish  plug  was  seen  with  some  nuclear  detritus  in  the  lumen. 

Diagnosis. — Bronchitis,  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Lung.-—  (2).  The  greater  portion  of  the  section  showed  an  irregularly  patchy 
appearance  due  to  the  filling  of  groups  of  alveoli  with  serum.  The  capillaries  of  these 
alveoli  were  engorged  so  that  they  compressed  the  alveolar  lumen  almost  completely. 
A number  of  cross-sections  through  arteries  and  veins  and  respiratory  bronchioles 
were  present.  The  larger  vessels  were  engorged  with  blood  ; the  capillaries  in  some 
parts  formed  a netlike  arrangement.  In  the  adventitia  of  the  vessels  eosinophile 
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cells  formed  thick  clusters  ; they  were  also  present  in  the  outer  coat  of  the  bronchi 
and  in  the  lumen  of  some  of  the  bronchioles,  being  here  embedded  in  a homogeneous 
exudate.  They  were  also  scattered  throughout  the  whole  section,  in  some  parts 
more  than  in  others  and  here  also  in  some  places  forming  clusters.  Thpre  was  an 
apparently  mucous  exudate  in  the  bronchioles. 

Diagnosis.- — Bronchitis,  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Lung. — (3).  The  section  show'ed  alveoli  filled  with  homogeneous  exudate  and  en- 
gorged capillaries  distributed  in  patches.  All  the  vessels  were  filled  with  blood. 
Bronchioles  and  respirator}'  bronchioles  contained  plugs  of  desquamated  epithelial 
cells.  In  the  adventitia,  of  veins,  small  and  large,  and  also  in  that  of  the  arteries 
were  collections  of  eosinophile  cells,  scattered  throughout  and  in  places  forming 
clusters,  a.  few  of  them  were  also  present  in  the  external  coat  of  the  bronchi.  These 
cells  were  also  scattered  throughout  the  alveoli. 

Diagnosis. — Bronchitis,  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Lung. — (4).  A great  number  of  eosinophiles  were  present  in  a bronchus  containing 
homogeneous  exudate  which  included  the  cells.  The  respiratory  bronchioles,  the 
smaller  bronchioles  and  some  of  the  larger  bronchi  were  filled  with  mucous  plugs. 

Diagnosis. — Bronchitis  helminthica. 

Lung. — (5).  The  alveoli  of  certain  parts  were  filled  with  blood,  others  were  com- 
pressed by  engorged  capillaries  and  there  was  also  some  homogeneous  exudate  present 
(serum).  In  the  adventitia  of  a fairly  large  artery  were  clusters  of  eosinophiles. 
This  artery  ran  a short  distance  in  the  same  direction  as  a fairly  large  bronchus  with 
the  outer  coat  of  which  the  adventitia  occasionally  met  and  at  the  points  where 
contact  occurred  were  clusters  of  eosinophiles.  All  along  the  bronchus  were  scattered 
eosinophiles  and  its  lumen  contained  a homogeneous  exudate,  red  corpuscles  and  also 
eosinophiles.  The  alveoli  adjoining  it  likewise  contained  eosinophiles  and  in  one 
place  they  were  filled  with  serous  exudate,  blood  and  densely  packed  eosinophiles. 
Also  the  adventitia  of  some  of  the  larger  veins  contained  eosinophiles. 

Diagnosis. — Bronchitis.  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Lung.— (6).  A fairly  large  patch  of  alveoli  was  uniformly  filled  with  homogene- 
ous exudate.  There  were  red  corpuscles  and  numerous  eosinophiles  scattered  about 
or  collected  in  clusters.  The  eosinophiles  were  however  particularly  frequent  in  the 
adventitia  of  the  vessels  and  the  outer  coat  of  the  bronchi.  In  some  of  the  larger 
bronchi  was  a mucous  exudate. 

Diagnosis. — Bronchitis,  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Lung. — (7).  Similar  conditions  as  under  (6),  but  less  extensive. 

Here  also  a fairly  large  bronchus  filled  with  mucus  and  surrounded  by  eosinophiles 
was  present. 

Diagnosis. — Bronchitis.  Peribronchitis  Pneumonia  peribronchialis  helminthica. 

Epicrisis. — The  foci  were  all  of  about  the  same  age  and  of 
recent  origin.  They  were  all  connected  with  a bronchitic  invasion 
of  nematodes.  The  specimens  examined  microscopically  did  not 
support  the  diagnosis  of  glanders. 

XLIX.  Defence  Force  Horse  T.1018,  an  aged  grey  gelding; 
a positive  mallein  reactor,  killed  on  the  17th  June,  1916. 

Post-mortem. — Under  the  pleura  of  the  left  lung  was  a well-defined  hyperaemio 
nodule,  5 m.m.  in  diameter. 

Microscopical  Examination. — A focus  in  which  the  cross  sections  of  bronchi  were 
seen.  The  alveoli  were  obliterated  by  a collection  of  blood  and  the  septa  were 
thickened  and  rich  in  both  round  and  eosinophile  cells.  In  some  places  both  were 
found  in  clusters.  At  one  place  there  was  a focus  of  homogeneous  pink  substance, 
surrounded  by  fibroblasts  radially  placed  and  outside  this  round  cells  were  present. 
Eosinophiles  were  also  found  in  the  adventitia  of  the  artery  and  in  the  external  coat 
of  the  bronchi.  The  alveoli  in  the  periphery  were  filled  with  serum.  In  one  place 
were  pieces  of  a bronchial  wall  disconnected  by  fibroblastic  tissue  growing  through 
the  wall  and  separating  it  into  pieces.  There  were  also  numerous  eosinophiles  present. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica.  Haemorrhagia.  Bronchitis 
obliterans. 

Epicrisis. — A transition  stage  of  a parasitic  nodule  in  the 
neighbourhood  of  which  a haemorrhage  had  occurred.  There  was 
also  a Bronchitis  traumatica  of  parasitic  origin.  The  microscopical 
examination  did  not  support  the  diagnosis  of  glanders. 

L.  Horse  F.1293,  a six-year-old  bay  gelding,  and  positive  mal- 
lein reactor,  was  killed  on  the  27th  June,  1916. 
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Post-mortem. — Lung  : Nodule  1 in  the  pleura,  forming  a bluish  area,  size  of  a 

small  pea,  shotty  to  the  touch.  Nodule  2 in  depth  of  lung,  size  of  large  pea,  fibrous 
capsule  with  concentric  layers  and  granular  contents. 

Microscopical  Examinations. — Lung  : (1).  A thickening  of  the  pleura,  partly  due 

to  the  presence  of  numerous  eosinophiles  and  extending  into  an  interlobular  septum. 
The  adjoining  alveolar  tissue  was  atelectatic,  connective  tissue  occupied  the  inter- 
alveolar spaces  and  even  the  lumens  of  some  alveoli. 

Diagnosis. — Pneumonia  fibrosa  helminthica. 

Lung. — (2.)  A bronchus  surrounded  by  connective  tissue  in  which  were  some 
small  lumens  containing  remnants  of  blackish  substance  (alveoli  with  necrotic  epithelial 
lining). 

Diagnosis. — Pneumonia  fibrosa  (Cicatrix). 

Epicrisis. — The  first  nodule  was  of  parasitic  origin.  The  second 
nodule,  with  the  bronchus  as  a centre,  was  apparently  of  non-para- 
sitic  origin  and  represented  a simple  cicatrix.  The  microscopical 
examination  of  the  nodules  submitted  did  not  support  the  diagnosis 
of  glanders. 

LI.  Mule  F. 304,  an  aged  chestnut  female  (Defence  Force),  killed 
as  a positive  mallein  reactor  on  the  28th  June,  1916 

Post-mortem.— In  the  right  lung  was  a grey  nodule  under  the  pleura  close  to  a 
bronchus  of  irregular  shape  and  containing  some  black  pigment. 

Microscopical  Examination. — A focus  in  which  the  alveoli  were  filled  with  fibrin. 
A large  bronchus  and  all  the  smaller  ones  present  were  plugged  with  either  eosino- 
philes or  a pinkish  homogeneous  material.  Eosinophile  cells  were  also  present  in  the 
adjacent  alveoli,  in  the  adventitia  of  the  blood  vessels,  as  well  as  in  the  capillaries 
and  scattered  generally  throughout. 

Diagnosis. — Bronchitis  et  Peribronchitis  et  Pneumonia  peribronchialis  parasitica 
helminthica. 

Epicrisis. — The  grey  nodule  was  of  parasitic  origin.  The 
microscopical  examination  of  the  lesion  examined  did  not  support 
the  diagnosis  of  glanders. 

LII.  Mule  F.311,  an  aged  bay  female  and  positive  mallein  re- 
actor, killed  on  the  28th  June,  1916. 

Post-mortem. — On  section  in  parenchyma  of  left  ventral  border  of  main  lobe  was 
a focus  (1)  about  1 cm.  in  diameter,  of  atelectasis  and  oedema,  containing  a.  small 
caseous  centre.  (2).  A second  focus  showed  the  surrounding  tissue  infiltrated  with 
blood  and  serum.  (3).  A third  nodule  was  2 mm.  in  diameter.  (4).  Another  nodule 
was  present  in  the  pleura. 

Microscopical  Examinations. — Lung  : (1).  A thickened  septum  was  present  and 

contained  numerous  eosinophiles  and  round  cells,  the  latter  being  collected  in  clusters. 
A lumen  of  a bronchus  was  seen  plugged  with  a pinkish  exudate  and  the  epithelial 
lining  was  crammed  with  eosinophiles ; the  adjoining  alveoli  were  filled  with  a homo- 
geneous exudate  and  the  capillaries  were  gorged  with  eosinophiles. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica. 

Lung  : (2).  A lobule  in  which  the  walls  of  the  bronchi  were  thickened  by  a rich 
eosinophile  infiltration.  The  alveoli  generally  were  filled  with  homogeneous  substance 
(serum)  and  some  with  round  and  eosinophile  cells.  In  some  places  in  the  inter- 
alveolar septa  eosinophiles  and  round  cells  were  present.  The  bronchi  contained  plugs 
of  eosinophile  cells. 

Diagnosis. — Bronchitis  et  Peribronchitis  et  Pneumonia  peribronchialis  helminthica. 

Tjung. — (3).  This  nodule  consisted  of  fibroblasts  and  round  cells  and  numerous 
engorged  capillaries.  There  were  also  two  giant  cells  present.  At  one  end  was  a 
longitudinal  section  of  a bronchus  with  a necrotic  plug.  Here  the  nodule  seemed  to 
have  originated.  The  walls  of  the  bronchus  were  thickly  infiltrated  by  round  cells. 
The  alveolar  septa  in  some  portions  were  still  present.  The  alveoli  contained  desqua- 
mated and  round  cells  and  in  some  instances  their  lumens  were  compressed  and  slit- 
shaped. The  round  cells  were  of  lymphoid  and  polyblastic  type. 

Diagnosis.- — Bronchitis  et  Peribronchitis  et  Pneumonia  peribronchialis  fibroblastica 
helminthica. 

Lung. — (4).  A thickening  of  the  pleura  where  a septum  joined  it.  Fibrillar 
tissue  was  present  and  in  it  was  an  infiltration  of  small  cells  not  thickly  scattered 
about. 

Diagnosis.— Pleuritis  fibrosa. 
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Epicrisis. — Three  of  the  foci  were  of  parasitic  origin  and  cor- 
responded to  the  description  of  a Bronchitis  et  Peribronchitis  et 
Pneumonia  peribronchialis.  One  represented  a granulation  tissue 
which  originated  from  a bronchus.  The  lesion  in  the  pleura  was 
apparently  of  old-standing  and  healed  out,  its  parasitic  nature  was 
doubtful.  The  microscopical  examination  did  not  support  the  diag- 
nosis of  glanders. 

LIII.  Ho  rse  F.1333,  a brown  gelding,  positive  mallein  reactor, 
killed  on  the  28th  June,  1916. 

Post-mortem. — Two  (1)  and  (2)  calcareous  nodules  2 mm.  in  diameter  were  found 
in  the  tissue  of  the  left  lung.  (3).  On  the  dorsal  side  of  the  main  lobe  under  the  pleura 
was  a small  nodule,  about  3 m.m.  diameter  with  surrounding  bluish  zone.  (4).  In 
the  right  lung,  dorsal  surface  of  main  lobe  was  a small  nodule  with  a well  defined 
capsule  and  of  calcareous  appearance. 

Microscopical  Examination. — Lung  : (1).  A small  nodule  with  n pinkish  centre  : 

the  capsule  of  concentrically  arranged  fibrils  was  rich  in  eosinophiles. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung.— (2).  This  was  a nodule  with  a pink  centre  surrounded  by  somewhat  radi 
ally  arranged  fibroblasts. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Lung. — (3).  This  consisted  of  a bronchus  whose  outer  coat  was  thickened  and 
contained  numerous  eosinophiles  and  in  parts  also  round  cells. 

Diagnosis. — Peribronchitis  helminthica. 

Lung. — (4).  There  were  two  spaces  in  a necrotic  centre  which  appeared  as  if  oc- 
cupied previously  by  a nematode  which  had  fallen  out.  It  was  surrounded  by  a 
fibrous  capsule.  In  the  periphery  could  be  seen  some  clefts  lined  with  cubical  cells, 
'or  filled  with  black  detritus.  The  detritus  was  derived  from  epithelial  cells  under- 
going necrosis. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Epicrisis. — Three  of  the  nodules  were  described  as  being  cal- 
careous. These  contained  a pinkish  stained  centre,  which,  in  one  at 
least,  had  been  occupied  by  a nematode.  This  pinkish  centre  was 
surrounded  in  one  instance  by  fibroblasts  and  thus  represented  a 
transition  stage.  Two  nodules  were  in  their  final  stages.  One 
represented  a Peribronchitis  and  was  of  recent  origin.  The  term 
calcareous  did  not  mean  that  lime  salts  were  present  in  the  foci  since 
such  take  a blue  stain,  which  was  absent  in  all  cases.  The  microsco- 
pical examination  of  the  nodules  submitted  did  not  support  the  diag- 
nosis of  glanders. 

LIY.  Mule  P.235,  a four-year-old  black  gelding,  killed  on  the 
29th  -Tune,  1916,  on  account  of  a positive  mallein  reaction. 

Post  mortem. — A nodule  in  the  left  lung  formed  a raised  area  on  the  pleura, 
about  1 cm.  in  diameter.  It  had  a white  pith  which  was  surrounded  by  a dark  ring 
of  firm  consistence. 

Microscopical  Examination. — A nodule  with  a necrotic  centre,  surrounded  by  a 
zone  of  round  cells  and  outside  this  by  the  thick  wavy  connective  tissue  of  a septum 
In  which  it  was  situated. 

Diagnosis. — Helminthiasis  nodularis  fibrosa, 

Epicrisis. — This  was  a parasitic  nodule  in  its  final  stage.  The 
specimen  submitted  did  not,  on  microscopical  examination,  support 
the  diagnosis  of  glanders. 

LY.  Horse  2877,  Roberts’  Heights,  positive  mallein  reactor, 
suspected  of  glanders,  killed  on  12th  September,  1916. 

Post-mortem. — Some  nodules  were  found  in  the  lung. 

Microscopical  Examination. — Four  nodules  were  in  one  group.  One  consisted  of 
■round  cells  and  eosinophiles,  clusters  of  the  former  being  surrounded  by  the  latter, 
one  group  of  round  cells  also  contained  eosinophiles  in  the  centre.  The  largest  nodule 
had  a necrotic  centre  on  one  side  and  on  the  other  side  a connective  tissue  containing 
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eosinophiles.  A thick  hyaline  zone  was  surrounded  by  a fibrillar  capsule,  the  former 
gradually  going  over  into  the  latter.  Round  and  eosinophile  cells  were  present  in 
the  periphery.  There  were  two,  smaller  nodules,  in  one  of  which  the  centre  con- 
sisted of  connective  tissue  with  but  few  nuclei  and  a few  eosinophiles.  The  peri- 
pheral capsule  contained  numerous  eosinophiles.  These  were  apparently  tangential 
sections  of  a nodule. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Epicrisis. — In  this  section  were  found  the  later  stages  of  hel- 
minthic nodules,  two  of  which  were  cut  tangentially.  The  micro- 
scopical examination  of  the  nodules  submitted  did  not  support  the 
diagnosis  of  glanders. 

LYI.  H orse  W.2846  gave  a doubtful  intrapalpebral  reaction  to 
the  mallein  test  on  the  24th  September,  .1916,  and  a positive  one  to 
a subcutaneous  injection  on  the  28th  September,  1916,  both  local 
and  thermal  reactions  being  very  pronounced.  The  horse  was  killed 
on  the  9th  October,  1916,  suspected  of  glanders. 

\ , 

Post-mortem. — In  the  lungs  the  following  nodules  were  found. 

Lung  : (1).  A white  hyaline  nodule,  3 mm.  in  diameter,  with  an  opaque  pith, 

placed  in  a white  septum  which  was  thickened. 

M icroscoptcal  Examination. — This  revealed  in  the  pith  the  presence  of  an  echino- 
coccus cyst.  The  cuticle  was  detached.  The  fibrous  capsule  showed  many  eosino- 
phile and  round  cells. 

Diagnosis. — Helminthiasis  nodularis  fibrosa  (Echinococcus). 

Lung. — (2).  The  nodule  was  on  the  margin  of  the  section  containing  a black  pith. 

Microscopical  Examination. — The  black  pith  consisted  of  a compact  mass  of  red 
corpuscles  densely  packed,  including  on  one  side  a small  cluster  of  white  cells.  It 
was  surrounded  by  compressed  alveoli  containing  serum,  round  cells  and  desquamated 
cells.  The  outside  alveoli  were  filled  with  red  corpuscles  and  fibrin.  There  was  a 
number  of  eosinophile  cells  scattered  about.  On  three  sides  of  the  nodule  cross  sec- 
tions of  bronchi  were  present. 

Diagnosis. — Pneumonia  miliaris  haemorrhagica  helminthica. 

Lung. — (3).  A blackish  focus,  about  4 mm.  in  diameter,  containing  an  opaque  pith. 

Microscopical  Examination. — The  pith  consisted  of  pinkish  homogeneous  substance, 
with  pyenotic  nuclei  equally  distributed,  surrounded  by  a zone  of  fibroblasts,  of  which 
those  adjoining  the  pith  were  undergoing  necrosis.  Outside  of  this  was  a zone  of 
loose  fibrillar  tissue  and  still  further  outside  a thick  fibroblastic  capsule  with  numer- 
ous eosinophiles  arranged  between  the  fibroblasts  in  concentric  layers. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Lung. — (4).  A round  reddish  focus,  about  2 mm. 

Microscopical  Examination. — A number  of  alveoli  were  filled  with  blood  and  in 
the  centre  was  a cluster  consisting  entirely  of  eosinophile  cells. 

Diagnosis. — Pneumonia  miliaris  haemorrhagica  helminthica, 

Epicrisis: — One  nodule  was  caused  by  tbe  presence  of  an  echino- 
coccus cyst.  Two  haemorrhagic  foci  were  apparently  due  to  a re- 
cent nematodic  invasion,  and  most  likely  of  embolic  origin.  One 
nodule  had  a necrotic  centre  and  was  surrounded  by  fibroblasts,  it 
represented  the  transition  stage  of  a parasitic  nodule.  The  micro- 
scopical examination  of  the  nodules  submitted  did  not  support  the 
diagnosis  of  glanders. 

LYI I.  Ho  rse  W.1568  was  admitted  to  the  sick-lines,  Durban, 
on  the  28th  October,  1916,  suffering  from  a severe  injury  to  the  fore- 
arm. It  made  a good  recovery  from  this,  but  in  spite  of  treatment 
it  gradually  lost  in  condition,  and  was  finally  destroyed  on  the  8th 
May,  1917.  Before  death  it  developed  ulceration  of  the  skin  of  the 
face. 

Post  Mortem. — Numerous  calcareous  and  caseous  nodules  were  found  in  the 
lungs,  liver,  mesentery  and  intestines.  All  the  lesions  were  considered  to  be  of 
parasitic  nature. 

Eung.—(  1).  A nodule  about  8 m.m.  in  diameter. 
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Microscopical  Examination. — The  greatest  portion  of  the  centre  consisted  of  a 
homogeneous  pinkish  substance  in  which  were  scattered  many  pycnotic  nuclei,  evenly 
distributed.  In  the  centre  were  remnants  of  a.  nematode.  The  necrotic  centre  was. 
bounded  by  a narrow  zone  of  spindle-shaped  fibroblasts,  somewhat  radially  arranged. 
Between  the  central  and  the  fibroblastic  ring  was  a zone  in  which  outlines  of  cells, 
but  no  nuclei  were  present  (necrobiotic  zone).  The  radiating  fibroblasts  were  bounded 
by  fibrillar  connective  tissue  in  which  the  bundles  were  partly  concentrically  arranged 
and  partly  irregular.  The  peripheral  portion  consisted  of  thick  hyaline  bands.  This 
capsule  included  blood  vessels  and  alveoli.  In  some  of  the  latter  the  epithelial 
lining  was  desquamated,  only  small  clefts  were  left.  Some  epithelial  cells  took  a 
deep  black  stain,  the  cells  were  in  a state  of  disintegration.  The  capsule  was 
crammed  full  with  eosinophiles  which  were  everywhere,  and  in  many  parts  obscured 
the  texture.  The  peripheral  portion  of  the  capsule  was  adjacent  to  alveolar  tissue. 
The  nearest  alveoli  were  compressed,  the  lining  cells  were  cubical  and  in  many  parts 
they  had  taken  the  dark  staining,  indicating  disintegration.  Around  some  of  the 
vessels  within  the  thick  capsule  were  collections  of  round  cells. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Lung  (2). — Nodule,  diameter,  about  1 c.m. 

Microscopical  Examination. — This  nodule  resembled  almost  in  detail  the  one 
described.  The  outer  capsule  also  included  some  bronchi,  some  were  cut  across 

and  one  longitudinally.  The  longitudinal  section  at  one  end  approached  the  centre, 

and  it  was  possible  that  the  central  portion  of  the  nodule  was  formed  by  part  of 'the 

bronchus,  although  the  connection  between  the  two  was  not  visible.  In  the  central 

mass  there  were  some  round  spaces,  which  probably  had  contained  nematodes. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica. 

Lung  (3). — The  third  nodule  had  a diameter  of  about  6 mm. 

Microscopical  Examination. — The  nodule  adjoined  an  interlobular  septum  into 
which  one  of  its  poles  entered.  This  septum  was  thickened  and  the  immediate 
neighbourhood  of  the  nodule  was  crammed  full  with  eosinophiles.  The  centre  con- 
sisted exclusively  of  pinkish  substance,  full  of  pynotic  nuclei  evenly  scattered  about. 
There  were  some  clear  round  spaces  within  and  some  of  these  were  lined  with  a 
thin  membrane  containing  a homogeneous  transparent  substance  in  the  lumen  (nema- 
tode). Around  this  necrotic  centre  was  a narrow  zone  staining  more  deeply,  and 
consisting  of  eosinophile  cells  undergoing  disintegration.  Immediately  outside 

was  an  accumulation  of  intact  eosinophiles,  which  in  the  portion  adjoining  the  alveoli 
entered  the  alveolar  septa,  thus  thickening  them  considerably ; the  alveoli  so  sur- 
rounded were  filled  with  homogeneous  substance  (serum).  A few  of  the  alveoli  also 
contained  red  corpuscles.  A bronchus  in  the  periphery  of  the  focus  and  surrounded 
by  alveoli  showed  mucus  and  eosinophiles  in  its  lumen,  and  the  outer  coat  was 
thickened  by  these  cells  and  also  by  round  cells. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

Liver. — (4)  A number  of  small  round  foci  consisted  in  the  centre  of  homogeneous 
pink  substance,  with  a few  pynotic  nuclei,  surrounded  by  a zone  of  large  epithelioid 
cells  passing  over  into  a thick  capsule  formed  of  buds  of  hyaline  connective  tissue, 
poor  in  nuclei,  and  surrounded  by  a looser  zone  of  fibrils,  in  the  interstices  of  which 
were  numerous  eosinophiles.  The  greater  portion  of  the  section  was  occupied  by 
connective  tissue  fibres  which  had  caused  .the  liver  cells  to  atrophy,  but  left  the  bile 
ducts  intact.  Accordingly  many  lobules  had  either  completely  disappeared  or  were 
in  the  process  of  disappearing,  only  remnants  of  the  rows  of  liver  cells  were  left. 
There  were  numerous  blood  vessels  present,  and  around  them  the  connective  tissue 
fibres  were  concentrically  arranged.  The  bileducts  in  many  places  stood  out  dis- 
tinctly, the  cells  lining  them  were  pale.  In  some  places  these  ducts  appeared  in- 
creased in  number.  All  the  connective  tissue  was  infiltrated  bv  two  kinds  of  cells, 
eosinophiles  or  round  cells,  which  were  either  arranged  in  clusters  or  were  scattered 
about,  or  sometimes  were  mingled.  The  liver  parenchyma  outside  the  invaded  area 
was  normal.  The  septa  approaching  the  area  showed  cellular  collections  consisting 
of  both  eosinophile  and  round  cells. 

Diagnosis. — Helminthiasis  nodularis  fibrosa.  Cirrhosis  helminthica. 

Liver. — (5).  In  this  section  the  alteration  occupied  a round  area  of  about  1 cm. 
in  diameter,  in  which  there  were  a-  number  of  smaller  foci  of  different  ages.  One 
kind  consisted  simply  of  round  cells  arranged  in  circular  groups ; another  showed 
a centre  of  lighter  coloured  cells — epithelioid  cells — surrounded  by  round  cells  ; some 
others  had  a homogeneous  centre,  consisting  of  a hyaline  tissue ; whilst  still  others 
showed  the  necrotic  centre  surrounded  by  epithelioid  cells.  They  represented,  pro- 
bably, sections  through  different  portions  of  nodules — central  and  tangential  sections. 
The  bileducts  indicated  the  situation  of  the  former  septa.  In  the  periphery  con- 
nective tissue  entered  between  the  liver  cells  rows,  causing  their  atrophy.  Eosinophile 
cells  were  thickly  scattered  about. 

Diagnosis. — Helminthiasis  nodularis  fibroblastica.  Cirrhosis  helminthica. 
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Epicrisis. — The  nodules  in  the  lungs  were  described  as  cal- 
careous and  some  were  of  considerable  size.  Microscopically  two 
types  could  be  recognised,  the  one  diagnosed  as  Pneumonia  miliaris 
was  of  fairly  recent  origin  having  not  yet  led  to  any  organisation. 
It  contained  the  remainder  of  a parasite  in  the  pinkish  necrotic  sub- 
stance surrounded  by  eosinophiles,  no  fibroblastic  or  fibrillar  organi- 
sation was  as  yet  present.  Two  nodules  belonged  to  fairly  advanced 
transitional  stages,  the  pinkish  centre  was  surrounded  by  fibroblasts, 
somewhat  radially  placed,  and  by  fibrillar  bundles  in  the  periphery. 
They  included  alveoli  in  their  meshes,  the  epithelial  lining  of  which 
had  become  necrotic.  Eosinophiles  were  plentiful.  The  nodules  of 
the  liver  represented  mainly  transition  stages  containing  a centre  of 
necrotic  substance  surrounded  by  epithelioid  cells  and  a thick  hyaline 
capsule.  The  presence  of  eosinophiles  placed  these  nodules  in  the 
parasitic  group.  The  conditions  found  in  the  liver  corresponded  to 
cirrhosis,  which  in  this  case  was  of  helminthic  origin. 

LVHI.  Horse  (Defence  Eorce),  killed  at  Roberts’  Heights, 
Pretoria,  on  account  of  a positive  mallein  reaction. 

Microscopical  Examination. — Lung — (1).  A focus  in  which  most  of  the  alveoli 
were  filled  with  homogeneous  substance  (serum),  somewhat  retracted  from  the  walls. 
The  vessels  of  this  focus  were  surrounded  by  a cellular  infiltration,  the  cells  in  many 
cases  being  eosinophiles,  sometimes  exclusively  round  cells  with  deeply  stained  nuclei, 
but  in  most  cases  a mixture  of  both  types.  There  were  cross  sections  of  two  large  and 
two  small  bronchi.  One  bronchus  contained  a pink  homogeneous  plug  which  on  one 
side  bordered  upon  the  bronchial  wall.  The  detailed  structure  of  this  latter  could  no 
longer  be  made  out,  the  epithelium  having  disappeared  and  the  wall  itself  being 
infiltrated  with  cells  and  much  thickened.  Round  cells  and  eosinophiles  were  present, 
the  latter  being  very  abundant.  In  a second  bronchus  where  a large  plug  was 
present,  the  wall  could  be  made  out  by  the  presence  of  cartilage,  which  was  placed 
quite  near  the  lumen,  thus  indicating  the  advance  of  the  destructive  process  taking 
place  centrifugally.  In  both  cases  the  much  thickened  walls  contained  fibroblasts 
and  fibrillar  tissue  which  in  the  more  peripheral  portions  was  arranged  concentrically. 
In  tfye  smaller  bronchi  homogeneous  substance  was  seen,  desquamated  epithelial, 
round  and  eosinophile  cells ; in  others  pycnotic  detritus  was  present  in  various  stages 
of  disintegration. 

Diagnosis. — Bronchitis  et  Peribronchitis  fibroblastica  helminthiea. 

Lung. — (2).  In  this  section  the  bifurcation  of  a larger  bronchus  had  been  cut 
and  a number  of  cross  sections  of  hronehi  were  closely  crowded  together.  The  walls 
in  all  cases  were  much  thickened  and  consisted  of  fibrillar  tissue  very  rich  in  round 
cells  and  eosinophiles  and  included  some  larger  and  smaller  blood  vessels  The 
epithelial  lining  of  the  lumen  of  some  was  still  present  and  pycnotic  cellular  detritus 
was  seen  within  the  bronchial  lumen.  One  of  the  smaller  bronchi  was  half  filled 
with  a fibroblastic  tissue  bud  (granulation  tissue),  which  included  a small  giant  cell. 
Most  of  the  alveoli  adjoining  these  bronchi  contained  homogeneous  substance  (serum) 
and  some  also  round  cells.  The  small  vessels  within  were  ensheathed  with  round 
cells  and  in  the  bronchi  were  plugs  of  nuclear  detritus. 

Diagnosis. — Bronchitis  et  Peribronchitis  fibroblastica  helminthiea.  Bronchiolitis 
obliterans. 

Irung. — (4).  A focus  with  a bronchus  iii  the  centre,  the  epithelial  lining 
of  which  was  deficient.  The  walls  of  this  structure  were  much  thickened  and  con- 
sisted of  connective  tissue  concentrically  arranged  extending  in  the  periphery  into  the 
adjoining  alveoli  and  forming  meshes  of  thick  fibrous  bands  between  them,  reducing 
the  alveoli  to  narrow  irregularly-shaped  clefts,  filled  with  desquamated  epithelial 
cells.  Several  arterial  branches  and  some  smaller  bronchi  were  also  involved.  Their 
peripheral  connective  coats  were  crammed  with  round  and  eosinophile  cells.  The 
smaller  bronchi  contained  plugs  of  pycnotic  material.  Outside  of  this  one  focus  were 
a few  smaller  ones^  all  connected  with  bronchi.  In  some  places  the  alveolar  tissue 
was  replaced  by  a meshwork  of  coarse  fibres. 

Diagnosis.— Bronchitis  et  Peribronchitis  et  Pneumonia  peribronch'ialis  fibrosa 
helminthiea. 

Lung. — (5).  This  focus  consisted  of  alveoli  filled  with  serum  and  a number  of 
cross  sections  of  bronchi  were  present.  T bo  largest  one  contained  a plug  of  homo- 
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geaeous  pink  substance  mixed  with  pycnotie  nuclei.  The  epithelial  lining  of  the 
bronchus  had  disappeared,  the  muscularis  was  the  innermost  layer.  The  walls  were 
thickened  and  full  of  round  cells.  The  vessels  in  this  focus  were  all  ensheathed 
by  round  and  eosinophile  cells  as  were  also  the  bronchi.  These  latter  contained 
plugs  mostly  of  desquamated  cells,  eosinopliiles  and  mucus. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica. 

Lung. — (6).  A small  bronchus  with  a plug  of  homogeneous  substance  and  pycnotie 
cells.  The  epithelial  lining  was  missing.  The  walls  were  much  thickened  and 
almost  exclusively  consisted  of  eosinophile  cells.  At  one  side  the  bronchus  was 
bordered  by  alveoli  filled  with  homogeneous  substance  (serum). 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica. 

Lung. — (7).  The  lumen  of  a portion  of  a large  bronchus  contained  homogeneous 
substance,  desquamated  epithelial  and  round  cells.  The  walls  were  thickened  and  con- 
tained numerous  round  cells  and  eosinophiles,  the  latter  being  very  frequent.  Some  ad- 
joining smaller  bronchi  contained  plugs  of  round  cells  and  the  vessels  were  ensheathed 
by  cells  of  the  same  type.  A few  alveoli  contained  serum. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica. 

Lung. — (8).  A bronchus  was  cut  through  a bifurcation.  Its  lining  was  defective 
and  the  walls  were  much  thickened,  and  contained  numerous  cells,  almost  exclusively 
eosinophiles.  Included  in  the  thickening  were  some  vessels,  and  in  the  periphery 
some  alveoli,  the  lumen  of  which  was  reduced  to  a small  cleft.  Some  of  the  adjoining 
alveoli  were  filled  with  serum. 

Diagnosis. — Bronchitis  et  Peribronchitis  helminthica. 

Epicrisis. — All  the  lesions  were  connected  with  bronchi,  from 
which  they  undoubtedly  originated.  They  were  apparently  all  of 
the  same  age  and  of  recent  date.  The  destruction  of  the  bronchial 
wall  was  well  advanced  in  some  instances  and  led  to  the  forma- 
tion of  fibroblastic  tissue  preceding  the  fibrous  organisation.  The 
fibroblastic  tissue-  in  one  instance  gave  rise  to  the  formation  of 
granulation  buds  which  entered  the  bronchial  lumen.  Part  of  the 
fibrous  organisation  was  apparently  still  under  the  influence  of  the 
toxic  noxis  which  interfered  with  the  pathological  organisation  of  the 
capsule.  The  process  had  also  extended  into  the  adjacent  alveoli, 
whose  epithelial  lining  underwent  necrosis  and  the  surviving  septa 
were  drawn  into  the  fibrillar  capsule.  The  specimen  examined  did 
not  support  the  diagnosis  glanders. 

LIX.  Horse  10342  an  aged  bay  gelding  was  malleined  on  the  6th 
.Tune,  1916,  and  showed  a temperature  reaction  to  the  test.  The 
intrapalpebral  test  on  the  same  day  was  doubtful.  The  horse  was 
sent  to  Pietermaritzburg  on  the  22nd  Xovember,  1916.  It  was  again 
tested  on  the  2nd  September,  1917,  subcutaneously  and  intrapal- 
pebrally.  The  latter  test  was  negative.  In  the  former  there  was  a 
doubtful  temperature  reaction  with  a local  swelling,  9-5  x 7 c.m. 
not  painful,  11  hours  afterwards.  The  horse  was  destroyed  on  the 
3rd  October,  1917. 

All  the  nodules  in  the  lungs  were  collected.  Their  description  is  given  seriatim 
hereafter.  In  the  liver  a number  of  nodules  were  also  present. 

Lung. — (1).  Under  the  pleura  a 4 m.m.  opaque,  white,  irregularly-outlined  nodule. 
On  section  it  cut  with  a grating  sound.  A pith  was  seen  in  the  centre. 

Microscopical  Examination. — The  centre  had  fallen  out  and  the  peripheral  sub- 
stance left  stained  homogeneously  pinkish  and  contained  some  nuclear  detritus.  The 
periphery  was  bordered  by  a dark  line,  apparently  a lime  deposit  and  adjacent  to  this 
was  a thin  homogeneous  connective  tissue  capsule  outside  of  which  were  round  and 
eosinophile  cells  mainly  collected  in  two  places  opposite  to  each  other.  The  whole 
was  embedded  in  a connective  tissue  capsule  consisting  of  concentrically  arranged 
hyaline  bundles  with  clefts  between  them  in  which  necrotic  epithelial  cells  were 
present. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Lung. — (2).  In  the  lung  tissue  was  a hard  nodule  which  could  not  be  cut  (de- 
calcified for  sectioning). 
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Microscopical  Examination. — The  pith  consisted  of  pinkish  substance  including 
in  the  centre  what  appeared  to  be  undoubtedly  a longitudinal  section  of  a nematode! 
The  edge  of  this  centre  was  bounded  by  a dark  line  (lime).  There  was  but  a narrow 
capsule  of  fibrillar  bundles  which  included  in  two  places  a cluster  of  round  and 
eosinophile  cells.  The  adjacent  alveoli  were  slightly  compressed  concentrically,  but 
otherwise  normal. 

Diagnose s. — Helminthiasis  nodularis  ehalicotiea. 

Lung. — (3).  Round  nodule  5 m.m.  in  diameter  with  a well  marked  white  capsule 
and  opaque  contents. 

Microscopical  Examination. — The  centre  occupied  the  greatest  portion  of  the 
section  and  consisted  of  pink  substance  containing  uniformly  scattered  nuclei. 
There  were  some  small  round  transparent  holes  within,  most  likely  formerly  occupied 
by  nematodes.  The  periphery  of  this  centre  was  bordered  by  a dark  line  (lime), 
bounded  by  a thin  capsule  of  homogeneous  substance  (hyaline  connective  tissue  with 
nuclear  fragments),  and  next  to  this  was  a still  narrower  zone  of  concentrically 
arranged  fibrillar  bundles  including  some  round  cells.  Outside  were  a few  compressed 
alveoli  containing  necrotic  epithelial  cells. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (4).  Nodule,  3 m.m.  in  diameter,  whitish  in  colour  and  not  well  defined. 

Microscopical  Examination. — 1 The  pinkish  stained  centre  occupied  the  largest 
portion  of  the  section.  This  centre  was  surrounded  by  a narrower  zone  consisting 
more  centrally  of  eosinophile  and  round  cells,  and  in  its  periphery  passing  over  into 
fibrillar  bundles,  including  alveoli  with  necrotic  epithelial  lining. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (5).  Under  the  pleura  a 0.5  c.m.  nodule,  hard  to  the  touch,  not  entering 
deeply  into  the  parenchyma. 

Microscopical  Examination. — In  the  centre  was  a pinkish  ground  substance  with 
densely  packed  pycnotic  nuclear  material  uniformly  distributed.  It  was  surrounded  by 
a narrow  zone  of  pinkish  substance  free  from  nuclei,  and  enclosed  by  a very 
narrow  zone  of  nuclei,  most  of  which  were  elongated,  drawn  out  and  irregularly 
shaped.  Then  followed  a zone  that  was  somewhat  wider  and  at  least  as  wide  as  the 
pink  inner  zone ; it  consisted  of  hyaline  connective  tissue  bundles  closely 
packed,  taking  on  a yellow-pink  stain  and  including  a number  of  deformed  nuclei. 
Adjacent  to  the  hyaline  zone  was  the  fibrillar  zone,  full  of  round  cells  and  eosinophiles 
which  were,  situated  between  the  concentrically  arranged  bundles.  At  one  side  the 
connective  tissue  bundles  also  penetrated  between  the  alveoli  and  thickened  the  septa, 
the  epithelial  lining  of  the  alveoli  was  undergoing  necrobiosis.  At  one  place  between 
the  centre  and  the  hyaline  capsule  was  a round  patch  which  was  black  in  colour  in 
the  periphery  and  possessed  a broken  centre  surrounded  by  pinkish  substance.  This 
was  a calcified  centre. 

Diagnosis. — Helminthiasis  nodularis  ehalicotiea. 

Lung. — (6).  A round  white  nodule  in  the  lung  tissue,  3 m.m.  in  diameter,  not  well 
defined,  gradually  passing  over  into  the  surrounding  parenchyma. 

Microscopical  Examination . — In  this  nodule  the  pinkish  centre  was  bordered  by 
a narrow  zone  of  cells  which  had  the  character  of  epithelioid  cells,  then  by  a hyaline 
connective  tissue  ring  at  some  parts  wider  than  at  others.  Outside  this  was  a zone 
of  round  cells  which  were  absent  in  the  greater  portion  of  the  ring  and  finally  the 
external  fibrillar  capsule  full  of  round  cells  and  eosinophiles  including  compressed 
alveoli  with  necrotic  epithelial  lining. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (7).  A yellow  nodule  under  the  pleura,  3 m.m.  in  diameter,  with  an 
opaque  well-defined  pith. 

Microscopical  Examination. — A pinkish  centre  full  of  pycnotic  nuclei  and  including 
the  remnants  of  a nematode  in  cross  section.  Outside  the  pinkish  centre  was  a 
loosely  concentrically  arranged  substance  which  followed  a deep  black  zone  without 
further  structure,  and  a hyaline  zone  or  capsule  outside  of  which  were  some  round 
cells. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (8).  A white  focus  2 m.m.  in  diameter  situated  under  the  pleura, 
irregularly  defined,  shading  off  in  the  periphery. 

Microscopical  Examination. — This  was  a septum  containing  a bronchus  and  an 
artery,  both  cut  longitudinally.  The  adventitia  and  the  peribronchial  tissue  of  the 
vessel  were  slightly  thickened  and  the  thickening  included  alveoli  with  necrotic 
epithelial  cells.  Some  round  cells  were  scattered  about. 

Diagnosis. — Pneumonia  fibrosa. 

Lung. — (9).  In  the  tissue  was  a.  hard  nodule,  smaller  than  a kaffir  com  grain  and 
could  not  be  cut.  (Decalcified  for  histological  examination). 

Microscopical  Examination.— The  homogeneous  centre  was  bluish  and  broken  in 
parts.  It  was  also  bordered  by  a dark  line  (lime)  and  then  immediately  by  a homo- 
geneous capsule  which  had  a different  width  in  different  parts  of  the  circumference. 


Next  to  this  was  a very  narrow  zone  of  round  cells  and  another  one  of  fibrillar 
bundles.  The  nodule  was  situated  in  the  periphery  of  a bronchus  which  was  cut 
longitudinally  and  curved  concentrically. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Lung. — (10).  A nodule  in  the  lung  tissue,  2 m.m.  white,  well  defined. 

Microscopical  Examination. — This  was  a small  focus  consisting  of  eosinophiles 
in  the  centre  and  round  cells  in  the  periphery.  There  were  a few  alveoli  in  the 
periphery  containing  a necrotic  epithelial  lining.  The  section  was  probably  a 
tangential  one  through  the  periphery  of  a nodule. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (11).  A nodule  in  the  lung  tissue,  3 m.m.  in  diameter,  calcified.  (De- 
calcified for  histological  examination. 

Microscopical  Examinajtion.- — The  pinkish  centre  showed  bluish  patches  broken 
in  parts.  Of  a hyaline  capsule  only  two  small  portions  remained.  There  was  a thin 
fibrillar  outer  capsule  in  which  eosinophiles  and  round  cells  were  present  and  included 
in  it  was  a longitudinal  section  of  a bronchus. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Lung. — (12).  Under  the  thickened  pleura  a white  nodule,  2 m.m.  in  diameter. 

Microscopical  Examination . — There  was  a patch  of  alveoli  filled  with  fibrin  and 
round  cells  and  pervaded  by  connective  tissue  bundles.  In  the  centre  and  cut 
longitudinally  was  a bronchus  containing  a plug  of  connective  tissue  filling  the  lumen 
but  having  a space  between  it  and  the  epithelial  lining.  Eosinophile  and  round 
cells  were  very  frequent ; and  in  the  periphery  at  one  end  was  a large  cluster. 

Diagnosis. — Bronchitis  et  Peribronchitis  et  Pneumonia  peribronchialis  fibrosa 
helminthica. 

Lung. — (13).  A nodule  under  the  pleura.  2x3  m.m.,  white  with  calcified  centre, 
not  well  defined. 

Microscopical  Examination. — The  pinkish  pith  contained  bluish  patches,  which 
were  broken  and  pycnotic  nuclei  were  scattered  about,  it  po^essed  a margin  of  pure 
pink  substance,  and  in  some  places  was  bounded  by  a hyaline  connective  tissue 
substance,  of  which  only  some  portions  were  left.  Then  followed  a very  narrow 
round  cell  zone  and  a very  thin  fibrillar  capsule  including  eosinophiles  in  some  parts. 
A few  alveoli  in  the  periphery  contained  a necrotic  epithelial  lining. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (14).  A round,  white,  well  defined  nodule,  2 m.m.  in  diameter,  under 

the  pleura. 

Microscopical  Exami nation. — The  centre  was  concentrically  bluish  and  pinkish  and 
surrounded  by  a hyaline  zone  of  coarse  fibres  with  a few  nuclei  left  in  the  clefts 
between  the  coarse  bundles  of  these  fibres.  Outside  followed  the  fibrillar  capsule 
including  round  cells  and  eosinophiles.  Of  the  former  a fairly  thick  cluster  was 
present.  Only  a few  alveoli  with  cubical  or  necrotic  epithelial  cells  were  present. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (15).  A nodule  in  the  lung  tissue,  3x4  m.m.  in  diameter,  irregularly 
outlined,  but  well  defined,  white  with  a yellow  pith. 

Microscopical  Examination. — A pink  pith  with  bluish  patches  surrounded  by  the 
pink-yellow,  stained-hyaline,  coarse-fibre  zone.  In  parts  there  were  remnants  of  an 
epithelioid  cell  zone.  A fibrillar  capsule  with  round  cells  and  eosinophiles  and  in- 
cluding some  alveoli  with  necrotic  epithelial  lining  was  present.  The  nodule  was 
near  a bronchus  and  a longitudinal  section  of  a smaller  bronchus  was  within  the 
capsule. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (16).  A nodule  under  the  pleura,  5x4  m.m.  in  diameter,  with  a grey 
capsule  and  a white  cheesy  pith. 

Microscopical  Examination. — The  pith  consisted  of  a light  pinkish  substance,  with 
nuclei  uniformly  scattered  through  it  in  the  centre,  but  accumulated  in  the  periphery 
to  form  a black,  irregularly  bordered  zone.  Outside  followed  a zone  in  which  the 
nuclear  substance  was  absent,  then  a line  formed  by  nuclei  of  different  shapes. 
This  line  was  very  narrow.  Further  out  followed  the  hyaline  coarse-fibre  zone  which 
passed  over  into  a zone  containing  round  and  eosinophile  cells,  not  thickly  packed. 
Finally  was  encountered  the  capsule  formed  of  the  fibrillar  bundles  with  adjacent 
alveoli  compressed,  and  containing  necrotic  epithelial  lining. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (17).  A nodule  under  the  thickened  pleura,  3 m.m.  in  diameter,  white, 
round,  well  defined. 

Microscopical  Examination. — The  nodule  contained  a pinkish  pith  with  a black 
spot  in  the  centre  and  black  pycnotic  nuclear  detritus  at  one  side  surrounded  by  a 
transparent  zone  of  epithelioid  cells.  The  whole  was  surrounded  by  a thick  capsule 
of  concentrically  arranged  fibrillar  bundles  including  numerous  eosinophiles.  In  the 
periphery  at  one  side  was  seen  a patch  surrounded  by  a thin  zone  of  connective 
tissue,  the  alveoli  in  which  contained  a homogeneous  substance.  The  focus  was  near 


308 


a bronchus  which  was  cut  longitudinally.  Rare  clusters  of  round  cells,  one  in  the 
centre  and  others  in  the  periphery,  were  seen. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (18).  A nodule  under  the  pleura,  2x3  m.m.  in  diameter,  with  a well- 
defined,  white-yellow  pith. 

Microscopical  Examination—  There  were  three  small  foci  touching  each  other, 
all  consisting  of  pinkish  substance  ; the  larger  one  was  transparent,  the  smaller  were 
black  with  pycnotic  nuclei.  A coarse-fibre,  hyaline  zone  and  fibrillar  capsule  sur- 
rounded each.  Eosinophiles  were  frequent. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung.— (19).  A distinct  nodule  in  the  lung  tissue,  4 m.m.  in  diameter,  well 
defined,  with  a thin  grey  capsule  and  white  cheesy  pith. 

Microscopical  Examination. — The  pith  was  pinkish  and  contained  nuclear  detritus 
surrounded  by  a fairly  large  zone  of  substance  devoid  of  it.  In  parts  a narrow  strip 
of  nuclei  was  present,  adjacent  to,  and  between  the  pith  and  the  next  zone,  which 
consisted  of  hyaline  coarse  fibres.  Outside  was  the  fibrillar  zone  filled  with  round 
cells  and  eosinophiles  and  including  alveoli  with  necrotic  epithelial  cells.  In  this 
capsule  were  cross  sections  of  bronchi  and  also  a longitudinal  section  and  a bronchus 
which  was  concentrically  bent. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (20).  Under  the  pleura  a calcified  nodule  4 m.m.  in  diameter  (decalcified 
for  examination. 

Microscopical  Examination. — The  pith  consisted  of  pinkish  substance  which  in 
the  periphery  was  transparent  and  broken  (lime).  A hyaline,  coarse-fibre  zone  was 
present  and  a transition  from  the  pink  pith  into  it  was  visible  in  parts.  In  the 
periphery  was  seen  a fibrillar  capsule  including  some  compressed  alveoli  with  necrotic 
epithelial  lining  : also  round  cells  were  present  in  parts.  A bronchus  was  cut  trans- 
versely. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Lung. — (21).  A nodule  under  the  pleura.,,  3 m.m.  in  diameter  with  a transparent 
capsule  and  a yellow  centre.  The  capsule  was  of  horny  consistence  and  resistant 
to  the  knife. 

Microscopical  Examination. — The  pith  was  partly  transparent  and  pinkish, 
partly  bluish  in  colour  ; it  was  broken  by  parallel  cracks  and  surrounded  by  a black 
zone  which  bordered  upon  the  hyaline  fibrous  zone.  The  latter  was  detached  from  the 
fibrillar  zone  in  which  were  eosinophiles  and  round  cells.  A few  compressed  alveoli 
with  cubical  epithelial  lining  were  present.  There  were  also  cross  sections  of  a 
bronchus  in  the  capsule. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

hung. — (22).  A round  nodule  in  the  lung  tissue,  5 m.m.  in  diameter,  with  a hard 
greyish  capsule  and  a white  cheesy  pith. 

Microscopical  Examination. — The  pink-stained,  homogeneous  pith  was  filled  uni- 
formly with  pycnotic  nuclei.  In  the  periphery  of  the  pith  was  a transparent  sub- 
stance showing  parellel  cracks,  stained  in  general  pinkish,  but  in  parts  bluish  in  colour. 
It  was  bounded  by  a narrow  hyaline  zone  of  coarse  fibres  and  outside  this  by  a 
narrow  fibrillar  zone  in  which  were  a few  narrow  clefts  containing  necrotic  epithelial 
cells. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Lung. — (23).  A nodule  in  the  lung  tissue,  oblong  in  shape  2x5  mm.  in  diameter, 
grey  with  a small  yellow  pith. 

Microscopical  Examination. — A trilobed  pith  of  pink  substance  with  pycnotic 
nuclei  uniformly  scattered  within.  The  margin  was  pink,  transparent,  cracked  in 
parallel  lines  and  bordered  by  a dark  zone  of  stain  on  the  inside  of  which  in  parts 
only  was  a zone  of  clear  substance.  The  whole  was  surrounded  by  a thin  fibrillar 
capsule  at  the  inner  periphery  of  which  were  round  and  eosinophile  cells.  In  the 
peripheral  portion  of  this  capsule  and  at  one  place  were  cross  sections  of  vessels  and 
bronchi. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Lung. — (24).  Under  the  pleura,  a 2 mm.  white  pith  with  a thin  grey  capsule 
which  grated  on  cutting.  (Decalcified  for  examination). 

Microscopical  Examination. — A pinkish  pith,  in  the  centre  of  which  was  a cross 
section  of  a nematode  surrounded  by  a small  patch  of  deep  black  pycnotic  nuclear 
substance.  Towards  the  periphery  of  the  pith  to  within  a short  distance  from  the 
margin  were  pycnotic  nuclei  fairly  uniformly  scattered  about.  The  zone  free  of 
nuclear  substance  was  bounded  in  some  parts  bv  a black  line  and  outside  also  in 
other  parts  by  a transparent  substance  containing  granules  (lime).  The  hyaline  fibrous 
capsule  was  not  complete  and  only  at  one  place  bordered  the  pith,  which  elsewhere 
was  bounded  directly  by  a fibrillar  capsule  containing  round  cells  and  eosinophiles. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 


Lung. — (25).  A nodule  in  the  lung  tissue,  round,  well  defined,  5 mm.  in  diameter, 
with  a very  thick  greyish  capsule  and  a small  white  pith. 

Microscopical  Examination.— A.  pink  necrotic  pith  with  pycnotic  nuclei  uniformly 
scattered  about.  Near  the  centre  was  a small  fissure  adjacent  to  a bluish-stained, 
irregularly-shaped  patch.  In  the  periphery  only  a narrow  zone  of  pinkish  substance 
was  free  from  nuclei.  In  some  parts  it  was  bounded  by  a black  nuclear  border  and 
in  a small  portion  by  the  hyaline,  coarse-fibre  zone.  Fibrillar  bundles  which  contained 
round  cells  and  eosinophiles  surrounded  it.  In  the  capsule  also  there  was  a con- 
centrically bent  bronchus  in  longitudinal  section. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (26).  A nodule  situated  near  a bronchus,  2 mm.  in  diameter,  irregularly 
out-lined,  not  well  defined,  with  a thin  capsule  and  a dark  greyish  pith. 

Microscopical  Examination. — An  irregular  pink  pith,  somewhat  triangular  with  an 
appendage  at  each  of  the  angles  of  the  base.  Nuclear  substance  was  present  only  in 
the  angles  and  in  the  appendages.  In  two  places  there  were  indications  of  the  pre- 
sence of  an  epithelioid  cell  zone  and  remnants  of  giant  cells.  The  pith  everywhere 
else  bordered  upon  the  fibrillar  zone,  which  was  very  dense  nearest  the  pith  and  con- 
tained round  cells  and  eosinophiles.  In  the  capsule  were  seen  a few  alveoli  with 
necrotic  epithelial  lining  and  at  one  place  a bronchus. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (27).  A nodule  under  the  pleura,  3 mm.  in  diameter  with  a fairly  thick 
smooth  and  shining  capsule  and  a slightly  darker  pith. 

Microscopical  Examination. — An  oval-shaped,  pinkish  pith  including  at  one  pole  a 
blackish-stained,  roundish  area  well  demarcated  by  a black  line  and  in  some  parts 
separated  by  a narrow  fissure.  The  larger  pink  area  also  contained  nuclear  substance 
and  was  bordered  by  a pink  zone  free  of  it  ; then  followed  a narrow  ring  of  mis- 
shaped nuclei;  then  the  hyaline,  coarse-fibre  zone  and  outside  this  the  fibrillar  zone 
containing  round  cells.  This  zone  was  narrow  and  much  hyaline  substance  was 
present.  It  included  a few  clefts  with  necrotic  epithelial  cells. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (28).  Two  adjacent  nodules  in  the  tissue,  each  3 mm.  in  diameter,  one 
well  defined,  one  not;  both  possessing  a very  thick  greyish  capsule  and  small 
yellow  pith. 

Microscopical  Examination. — There  were  three  foci  close  together.  The  smallest 
showed  transparent  pinkish  substance  with  a bluish  discolouration  in  parts,  sur 
rounded  by  a hyaline  fibrous  capsule  and  also  one  of  fibrillar  character  which  included 
round  cells  and  eosinophiles.  The  other  two  contained  pinkish  substance  dotted  with 
pycnotic  nuclei : the  nuclear  free  zone  in  both  was  interrupted  at  some  places.  In 
one  only  a small  portion  of  the  hyaline  capsule  was  left.  The  fibrillar  capsule  in 
both  contained  numerous  round  and  eosinophile  cells  The  pith  of  one  of  the  two 
contained  also  bluish  patches. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Lung. — (291.  A round,  well-defined  nodule  in  the  tissue,  3 m.m.  in  diameter,  with  a 
thin  grey  capsule  and  a hard  white  pith  (decalcified  before  sectioning). 

Microscopical  Examination. — A pinkish  pith  with  scanty  nuclear  detritus,  border 
ed  by  a black  zone  of  nuclear  detritus.  At  one  side  it  was  broken,  bluish  and 
transparent  (lime).  It  was  bordered  by  a narrow  hyaline  zone  and  outside  this  was 
a still  narrower  fibrillar  zone. 

Diagnosis. — Helminthiasis  nodularis  chalicotica. 

Lung. — (30).  A nodule  under  the  pleura.  2 mm.  in  diameter,  not  well  defined, 
white  in  colour  and  with  no  discernible  capsule. 

Microscopical  Examination. — A “ heart-shaped  ” pith.  The  pinkish  substance 
was  bordered  by  a black  zone  of  nuclear  detritus,  outside  which  was  a pink  zone  free 
of  nuclear  substance  passing  over  into  the  hyaline  fibre  zone.  At  one  place  between 
the  two  were  indications  of  an  epithelioid  cell  zone.  The  fibrillar  outer  zone  in 
eluded  some  clefts  lined  with  a necrotic  epithelium.  In  some  places  were  rare  round 
cells  and  still  rarer  eosinophiles.  At  one  place  in  the  outer  capsule  was  a cross  sec- 
tion of  a bundle  of  smooth  muscle  fibres. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (31).  A nodule  under  the  pleura  1 mm.  in  diameter,  round,  well  defined, 
with  a greyish  capsule  and  a white  pith. 

Microscopical  Examination. — The  pith  was  pink  and  uniformly  filled  with 
pycnotic  nuclei  and  a black  zone  of  diffuse  nuclear  substance  bordered  it.  Inside  this 
border  line  the  pinkish  pith  showed  a narrow  zone  devoid  of  nuclei  but  somewhat 
darker  in  shade.  Outside  of  the  black  line  was  a homogeneous  pink  zone  of  bright 
colour,  which  passed  over  into  the  hyaline,  coarse-fibre  zone  and  between  the  two,  at 
some  places  were  pycnotic  nuclear  patches  (remnants  of  the  epithelioid  cell  zone). 
The  hyaline  fibre  zone  was  bordered  peripherally  by  a narrow  round  cell  zone  and 
a fibrillar  bundle  zone,  which  at  one  place  contained  an  elongated  cluster 
of  round  cells.  This  fibrillar  capsule  was  distinctly  hyaline.  It  was  adjacent  to  a 


■cross-section  of  a bronchus.  In  the  surrounding  connective  tissue  were  a number  of 
eosinophiles. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (32).  Two  adjacent  nodules  under  the  pleura,  each  3 m.m.  in  diameter, 
hard,  no  structure  was  discernible. 

Microscopical  Examination:- — There  were  three  adjacent  foci.  Two  of  these  show- 
ed the  pith  broken  and  the  remnants  cracked,  they  were  transparent.  In  some 
parts  a black  border  line  was  present.  In  other  parts  this  was  replaced  by  a portion 
of  the  hyaline,  coarse-fibre  zone  or  by  portion  of  a zone  of  round  cells,  in  which  these 
cells  were  seen  in  places  gathered  in  clusters ; eosinophiles  were  also  present.  These 
were  also  to  be  seen  in  the  fibrillar  cell  zone  between  and  surrounding  these  two 
nodules.  The  third  form  contained  much  blackish  substance  in  the  pith  and  some- 
what near  the  centre  it  was  broken  and  the  remnants  were  stained  deep  bluish  in 
colour.  The  outer  fibrillar  zone  was  rich  in  round  and  eosinophile  cells.  Some 
of  the  compressed  alveoli  also  contained  eosinophile  cells.  A bronchus  was  situated 
near  one  of  the  nodules. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung. — (33).  A nodule  under  the  pleura,  1-5  m.m.  in  diameter,  not  well  defined. 
No  capsule  discernible. 

Microscopical  Exam 'mat ion. — The  pith  was  irregularly  outlined  and  consisted  of 
pink  substance  with  uniformly  scattered  pycnotic  nuclei.  It  showed  a shading  vary- 
ing in  different  parts.  On  one  side  of  it,  a piece  of  hyaline  coarse  fibre  tissue  was 
left,  otherwise  it  was  bordered  by  an  outer  fibrillar  zone  which  contained  numerous 
round  cells  and  eosinophiles. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Lung.—( 34).  A round,  well-defined  nodule  under  the  pleura,  5 m.m.  in  diameter, 
with  a thin  white  capsule  and  a grey  pith,  fairly  hard,  no  striation  was  noticeable. 

Microscopical  Examination. — A large  round  pith  with  uniformly  distributed 
pycnotic  nuclear  particles  in  the  pinkish  ground  substance.  At  one  place  it  con- 
tained a circular  patch  of  round  cells  running  out  into  a narrow  neck.  In  the  centre 
it  consisted  of  a small  cluster  of  eosinophiles  surrounded  by  round  cells  which  in 
turn  were  surrounded  by  eosinophiles  and  finally  by  a narrow  strip  of  radially  placed 
fibroblasts.  The  cytoplasm  of  these  latter  passed  over  into  the  pinkish  ground  sub- 
stance of  the  pith,  which  for  a considerable  distance  in  the  periphery  was  devoid  of 
the  nuclear  particles.  The  pith  was  in  parts  bordered  by  a few  giant  cells  concen- 
trically arranged  or  by  a thin  fibrillar  zone  including  round  cells  and  eosinophiles.  A 
few  compressed  alveoli,  some  containing  necrotic  cubical  epithelial  cells,  were  present 
and  also  in  the  periphery  of  the  capsule  some  cross  sections  of  bronchi.  The  fibrillar 
bundles  of  this  capsule  were  distinctly  hyaline  in  certain  parts. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — (35).  Under  the  capsule  a 5 x 6 mm.  roundish  white  nodule  with  small 
dark  specks. 

Microscopical  Examination. — Two  nodules  were  present.  The  pith  of  transparent, 
shining  substance  (lime)  showed  parallel  cracks  and  these  were  filled  with  a blue  stain. 
This  pith  was  surrounded  by  a coarse  hyaline  fibrous  capsule.  Outside  this  capsule 
was  a concentric  arrangement  of  fibrillar  bundles  between  which  there  were  eosino- 
philes and  round  cells.  In  the  periphery  were  the  liver  cells,  round  cells  and  eosino- 
philes and  further  out  some  bileducts 

Diagnosis. — Helminthiasis  nodularis  chalicotir.a. 

Liver. — (36).  Under  Glisson’s  capsule  a 2 mm.  round  nodule  with  a transparent 
capsule  and  a small  yellow  pith. 

Microscopical  Examination. — An  oval-shaped  pith  of  pinkish-blue,  homogeneous 
substance,  surrounded  by  a coarse-fibre  zone  which  contained  a number  of  nuclei. 
The  adjacent  liver  cells  showed  no  abnormalities. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — (37).  Under  Glisson’s  capsule  a.  3 mm.  irregularly-shaped  white  nodule 
with  a yellow  speck. 

Microscopical  Examination. — Three  nodules  were  close  together.  The  larger  one 
contained  a pinkish  pith  with  nuclear  particles,  broken  in  parts.  It  was  surrounded 
by  a fibrillar  capsule  which  showed  eosinophiles  and  round  cells  between  the  fibres  and 
at  one  side  a large  cluster  of  round  cells.  The  second  nodule  consisted  of  a black 
pith  bordered  in  parts  by  the  hyaline,  coarse-fibre  zone,  but  otherwise  abutting  on  to 
the  fibrillar  zone.  The  third  and  smallest,  consisted  of  a black  pith  surrounded  by  a 
fairly  coarse  fibrillar  zone  and  both  were  embedded  in  a fibrillar  connective  tissue,  in 
parts  distinctly  hyaline  which  included  a great  number  of  eosinophiles  and  clusters  of 
round  cells. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

racer. — 138) . Under  Glisson’s  capsule  an  irregularly-outlined,  white  nodule,  2 mm, 
in  diameter. 
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Microscopical  Examination. — A round  pink  pith  filled  with  uniformly  distributed 
nuclear  particles  and  bordered  by  a black  line.  Inside  this  line  the  pink  ground 
substance  was  devoid  of  nuclear  particles.  Outside  was  a fairly  broad  similar  zone 
abutting  on  to  the  hyaline,  coarse-fibre  zone  which  was  bordered  by  a fairly  thin 
fibrillar  zone  and  adjacent  to  the  normal  liver  cells.  In  the  periphery  of  the  coarse 
fibre  zone  was  a small  nodule  with  a black  pith  in  structure  like  the  larger  one.  In 
the  peripheral  capsule  of  both  were  round  cells  and  eosinophiles. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — (39).  Under  Glisson’s  capsule  a 2 mm.  round  white  nodule  with  a thick 
greyish  capsule  and  small  yellow  pith. 

Microscopical  Examination. — The  centre  of . the  pith  was  pink,  nuclear  particles 
were  present,  the  periphery  was  transparent,  blue  patches  (lime),  were  present;  the 
greater  portion  of  the  periphery  was  bordered  by  a black  line  and  this  abutted  direct- 
ly on  to  the  coarse,  hyaline,  fibre  zone.  At  one  place  in  this  zone  were  eosinophiles 
and  outside  this  one  place  a large  cluster  of  round  cells.  This  nodule  was  situated  in 

the  septum.  The  adjacent  liver  cells  were  normal. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — (40).  Situated  under  Glisson’s  capsule  a 3 x 4 mm.  oblong  grey  nodule 
with  a capsule  and  a yellow  pith. 

Microscopical.  Examination. — There  were  three  nodules  in  a group.  The  largest 
was  oval-shaped,  its  centre  was  broken,  pinkish  stained  and  shining  (lime),  bordered 
bv  a black  line.  It  abutted  on  to  the  hyaline,  coarse-fibre  zone  which  passed  over  into 
the  fibrillar  zone.  The  fibrillar  bundles  showed  a hyaline  appearance  and  included 
between  them  numerous  eosinophiles.  The  second  and  largest  nodule  consisted  of  a 
shining,  bluish,  hyaline,  coarse-fibre  zone,  which  was  bordered  by  a fibrillar  zone  rich 
in  round  cells ; the  outermost  part  of  the  periphery  showed  a hyaline  appearance 
and  numerous  eosinophiles.  The  third  nodule  was  the  smallest.  It  consisted  of  a 
pinkish  pith  surrounded  by  radially  placed  fibroblasts  and  outside  this  by  round  cells 
at  one  side  and  eosinophiles  at  the  opposite  side.  A small  cluster  of  epithelioid  cells 
were  present  in  one  place  between  the  pith  and  the  outer  zone. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — (41).  Under  Glisson’s  capsule,  a round  2 mm.  grey  nodule.  A capsule 
was  not  discernible. 

Microscopical  Examination . — The  round  pith  was  cracked  in  the  centre  and  con- 
sisted of  a bluish,  shining,  transparent  substance  (lime)  surrounded  by  a narrow  black 
line  which  bordered  the  coarse  fibre  zone.  Situated  in  the  septum  were  eosinophile 
cells. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — (42).  On  edge  of  liver  a 3 x 4 mm.  irregularly-outlined  nodule  with  a 
thick  white  capsule  and  a dark  centre. 

Microscopical  Examination.- — A pinkish  pith  with  pycnotic  nuclear  particles,  the 
periphery  was  slightly  shaded  off  and  was  bordered  by  a light-coloured  zone  of  epithe- 
lioid cells.  Outside  was  a thick  zone  of  concentrically  arranged  fibrillar  bundles  with 
numerous  eosinophiles  between  the  bundles,  in  parts  fibroblasts  were  readily  distin- 
guished and  capillaries  could  be'  recognised.  It  included  also  a smaller  pink  pith 
surrounded  by  radially  placed  fibroblasts  and  epithelioid  cells.  This  tissue  extended 
between  the  liver  cells  and  thus  separated  them. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — (43).  Under  Glisson’s  capsule  a 1-5  mm.  irregularly-outlined  nodule  with 
a grey  capsule  and  a yellow  pith. 

Microscopical  Examination. — There  was  a larger  and  a smaller  nodule.  The 
piths  of  both  were  cracked,  transparent  and  bluish  and  surrounded  by  a coarse  hyaline 
capsule.  Eosinophiles  and  round  cells  were  present  in  some  parts. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — (44).  In  the  tissue  a 2 mm.  oblong  nodule  with  a white  capsule  and  a 
dark  pith. 

Microscopical  Examination. — There  were  two  adjacent  nodules.  One  consisted 
of  a pink  pith  surrounded  by  a corona  of  fibroblasts  which  passed  over  into  a hyaline 
zone,  the  fibres  of  which  were  not  concentrically  arranged.  The  nuclei  were  radially 
placed  and  it  appeared  to  have  been  an  epithelioid  cell  zone  which  had  undergone  a 
hyaline  transformation.  It  was  surrounded  by  round  and  eosinophile  cells. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Microscopical  Examination. — Liver  : (45).  The  pith  consisted  of  a pinkish  sub- 

stance filled  with  pvenotic  nuclei  and  in  its  peripherv  it  was  cracked,  pinkish  and 
transparent.  A black  line  bounded  the  pith  and  outside  this  line  was  a narrow  zone 
of  greyish  homogeneous  substance,  in  which  there  were  some;  narrow  regular  clefts 
corresponding  to  the  positions  formerly  occupied  by  Cholesterine  crystals.  Outside 
this  again  was  the  coarse  fibre  zone,  consisting  of  hyaline  fibres  with  concentrically 
arranged  nuclei.  The  adjacent  liver  tissue  was  normal. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 
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Liver. — (46).  Under  Glisson’s  capsule  a 2 mm.  round,  sharply-defined  nodule 
with  a white  capsule  and  a yellow  pith. 

Microscopical  Examination. — Two  nodules,  a larger  and  a smaller  one  were  closely 
adjacent  and  separated  by  a fibrous  septum  containing  round  cells.  The  pith  of  the 
larger  consisted  of  a pinkish  substance  with  nuclear  detritus  scattered  over  it ; its 
peripheral  zone  -was  devoid  of  the  nuclear  substance,  and  abutted  on  to  a.  somewhat 
transparent  pink  zone,  of  different  shading.  This  latter  was  adjacent  to  a bright 
pinkish  zone:  both  were  hyaline.  The  zone  next  to  the  coarse-fibre  capsule  was  black 
and  narrow.  These  zones  and  also  the  coarse  fibre  capsule  were  however  absent  at 
one  side  and  the  pink  pith  abutted  on  to  the  above-mentioned  septum.  The  second 
nodule  had  an  irregularly  outlined  pith  in  which  were  pink  and  dark  blue  patches  and 
also  nuclear  detritus.  It  was  surrounded  by  a fibrillar  zone  rich  in  round  cells  and 
eosinophiles.  The  former  at  one  end  formed  a thick  coating  in  the  outer  portion  of 
the  fibrillar  surroundings.  Only  at  one  place  did  the  round  cells  enter  between  the 
adjacent  rows  of  liver  cells.  A portion  of  the  capsule  so  formed  belonged  to  the  inter- 
lobular septum. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — (47).  Under  Glisson’s  capsule  a 1-5  mm.  white  nodule  with  a grey  capsule 
and  a yellow  pith. 

Microscopical  Examination. — A small  nodule.  The  pith  consisted  of  a trans- 
parent pinkish  substance  showing  parallel  cracks  and  was  adjacent  at  one  side  to 
pinkish,  and  on  the  other  side  to  nuclear  detritus.  The  greater  portion  was  surround- 
ed by  a black  line,  which  abutted  on  to  a coarse  fibre  capsule  showing  concentric 
fissures.  At  one  place  the  pinkish  substance  of  the  fibrillar  portion  contained 
eosinophiles  and  round  cells. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — (48).  A nodule  in  the  tissue  1-5  mm.  in  diameter,  round,  white. 

Microscopical  Examination.— In  the  pinkish  pith  the  greater  portion  of  the  nuclear 
particles  reached  the  periphery.  At  one  place  it  was  devoid  of  them,  whilst  at 
another  a blackish  diffuse  substance  was  present.  The  greater  portion  abutted  on  to 
a fibrillar  capsule,  containing  two  giant  cells  closely  attached  to  the  pith  and  in  its 
periphery  filled  with  round  cells  and  eosinophiles.  The  capsule  formed  part  of  an 
interlobular  septum. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — (49).  In  the  tissue  a 1 x 2 mm.  nodule  with  irregular  outlines  and  a 
grey  capsule,  including  several  small  yellow  centres. 

Microscopical  Examination.— An  oblong  pith  with  a smaller  one  on  the  one  pole, 
consisting  of  pinkish  substance  containing  scattered  pycnotic  nuclei.  Two-thirds  of 
the  periphery  of  this  pith  were  devoid  of  nuclear  detritus  and  here  were  cracks.  The 
adjacent  zone  was  transparent,  bounded  by  a black  line  and  it  bordered  on  the  hyaline 
coarse  fibre  zone.  In  the  paler  appendix  the  pith  was  diffusely  dark  red  to  black 
red  and  surrounded  by  a pink  homogeneous  substance,  which  was  bordered  by  a 
narrow  epithelioid  cell  zone  and  further  out  by  a fibrillar  zone  with  eosinophiles. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — (50).  Under  the  capsule  a 2 mm.  round  nodule  with  a thick  grey  capsule 
and  a hard  yellow  pith. 

Microscopical  Examination. — The  pith  consisted  of  pink,  shining,  broken  sub- 
stance bordered  by  a fairly  thick  black  line  and  enclosed  by  a coarse  fibre  and  a 
fibrillar  capsule  full  of  eosinophiles.  The  outer  capsule  was  a portion  of  an  inter- 
lobular septum  and  contained  some  cross  sections  of  bileduc.ts. 

Diagnosis.— Helminthiasis  nodularis  fibrosa. 

Liver. — (51).  A round  pith  with  pink  substance  containing  nuclear  detritus  ; in 
the  periphery  a zone  devoid  of  detritus  and  bounded  by  a thick  black  line.  Outside 
was  a pinkish  hyaline  substance  in  which  in  parts  small  patches  of  epithelioid  cells 
were  lefl.  This  passed  over  into  the  pink  coarse  fibre  zone  and  was  enclosed  by  a 
fibrillar  zone  containing  eosinophiles  and  round  cells.  It  formed  portion  of  a septum. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — (52).  Under  Glisson’s  capsule  a 3 mm.  round,  not  well-defined,  nodule  with 
a grey  capsule  and  a yellow  hard  pith. 

Microscopical  Examination. — The  greater  portion  of  the  pith  was  cracked  and  the 
pieces  were  transparent,  some  were  dark-bluish  stained.  A pink  zone  and  a blackish 
line  surrounded  this  pith  and  it  was  enclosed  by  a coarse  fibre  and  a fibrillar  zone 
which  contained  some  eosinophiles.  The  septa  of  adjacent  lobules  coursed  into  this 
capsule. 

Diagnosis.- — Helminthiasis  nodularis  fibrosa. 

Liver. — (53).  Under  Glisson’s  capsule  a 2 mm.  white  nodule.  No  capsule  was 
discernible. 

Microscopical  Examination. — A round  transparent  pith,  showing  parallel  cracks, 
bounded  by  a black  zone  and  enclosed  by  a coarse  fibre  and  fibrillar  capsule  which 
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contained  eosinophil©  cells.  The  outer  capsule  was  part  of  a septum  and  contained 
bileducts.  At  one  place  in  the  capsule  was  a thick  cluster  of  round  cells. 

Diagnosis.- — Helminthiasis  nodularis  fibrosa. 

Liver. — (54).  In  the  tissue  a 3 mm.  brown,  well-defined  nodule  with  a thick  grey 
capsule  and  a hard  calcareous  pith. 

Microscopical  Examination. — A round  pith  of  pinkish  substance  containing  pyc- 
notic  nuclear  debris,  traversed  at  one  place  by  a pink  band  and  surrounded  by  a pink 
zone  devoid  of  nuclear  substance.  The  pink  band  thus  cut  off  a piece  of  the  pith 
atid  here  the  nuclear  detritus  was  much  finer.  A thick  coarse  fibrous  capsule  sur- 
rounded the  pith  : in  the  inner  periphery  the  fibres  were  confluent  and  formed  a 
hyaline  thick  band,  the  outer  periphery  showed  the  thick  bundles  with  narrow  nuclei. 
A circular  fissure  separated  it  from  the  fibrillar  capsule  which  contained  round  cells 
and  eosinophiles.  This  outer  capsule  was  part  of  a septum  and  contained  bileducts 
and  vessels.  At  one  place  was  a thick  accumulation  of  round  cells  and  eosinophiles 
which  enclosed  a small  black  patch  of  nuclear  substance  with  a.  zone  of  epithelioid 
cells  containing  a giant  cell. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Liver. — (55).  Under  Glisson’s  capsule  a 2 mm.  greyish  nodule  with  an  ill-defined 
capsule. 

Microscopical  Examination.- — The  pith  had  a lacerated  circumference.  It  con- 
sisted mainly  of  a bluish  substance  which  at  one  place  was  bounded  by  a piece  of 
coarse  hyaline  fibre  and  hex-e  the  outer  line  of  the  pith  was  smooth.  Where  it  was 
lacerated  fibrillar  tissue  with  round  cells  and  eosinophiles  were  present.  The  outer 
capsule  was  part  of  a septum. 

Diagnosis.— Helminthiasis  nodularis  fibrosa. 

Liver. — (56).  Under  Glisson’s  capsule  a nodule  3 mm.  in  diameter  with  a thick 
capsule  and  hard  white  pith. 

Microscopical  Examination. — A round  pith  of  pinkish  substance  with  pycnotic 
nuclear  particles.  It  was  cracked  in  its  periphery,  the  cracks  running . radially  and 
the  broken  pieces  being  transparent.  This  zone  in  turn  had  a black  outer  border, 
thin  in  some  and  thick  in  other  places.  It  was  sui-rounded  by  a homogeneous  greyish 
zone  which  passed  over  into  the  coarse  hyaline  fibre  zone  which  was  narrow  in  this 
case.  The  outer  fibrillar  capsule  showed  a number  of  round  and  eosinophile  cells. 
It  contained  bileducts  in  several  places. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Epicrisis. — This  horse  was  malleined  on  two  different  occasions 
and  both  times  gave  reactions  which  were  not  quite  typical.  It  was 
thought  advisable  to  kill  the  horse  and  to  see  whether  any  chronic 
glanders  lesions  could  be  detected.  For  this  purpose  all  the  nodules 
in  the  lungs,  and  a great  number  of  those  found  in  the  liver,  were 
collected.  The  description  of  these  was  given  macroscopically  and 
microscopically  in  some  detail.  It  was  shown  that  in  most  of  them 
the  parasitic  origin  could  be  traced.  The  characters  of  the  parasitic 
nature  were  one  or  other  or  both  of  two,  viz.  : an  eosinophile  pith 
with  pycnotic  nuclear  substance  scattered  about,  or  the  collections  of 
eosinophiles  around  the  focus.  A good  number  of  these  nodules 
were  calcified  and  some  had  to  be  decalcified  before  sectioning.  The 
indication  of  calcification  was  a somewhat  shining  transparency  of  the 
pith  or  of  certain  parts,  or  a cloudy,  bluish  discolouration.  The 
transparent  parts  cracked  easily  and  dropped  out  of  the  section.  In 
their  structure  the  nodules  were  built  according  to  a plan  which 
apparently  applied  to  all;  the  eosinophile  necrotic  centre  was 
caused  by  the  necrosis  of  eosinophile  cells  which  assembled  around 
the  nematode,  remnants  of  which  were  found  in  at  least  one  case. 
The  eosinophile  and  round  cells  gradually  gave  way  to  epithe- 
lioid cells  and  fibroblasts  and  giant  cells,  the  appearance  of  which 
characterised  the  transitional  stages  of  the  organisation.  These  stages 
led  to  the  formation  of  a fibrillar  capsule  which  gradually  assumed 
hyaline  character,  the  fibrillar  bundles  coalescing  and  forming 
thick  transparent  bands,  sometimes  with  remnants  of  nuclei  between 
the  bands.  The  hyaline  appearance  was  d\ie  to  a degenerative  pro- 
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cess  that  gradually,  in  the  more  central  portions,  passed  over  into  the 
necrosis  of  the  capsule,  thus  increasing  the  central  necrotic  pith.  In 
one  capsule  undergoing  this  degenerative  process,  the  presence  of 
cliolesterine  crystals  could  be  traced.  They  were  indicated  by  the 
regularly  shaped,  typical  clefts  left  by  this'  substance.  Sometimes 
the  dissolution  of  the  capsiile  took  place  uniformly  along  the  inner 
periphery,  at  other  times  the  capsule  broke  down  in  pieces. 
The  outer  zone  in  all  cases  was  fibrillar.  The  fibrils  either 
resulted  from  the  fibroblasts  of  the  transitional  stages  or  thev 
were  remnants  of  alveolar  septa.  This  decidedly  was  the 
case  in  the  nodules  in  which  the  one-time  thickened  hyaline  capsule 
had  completely  disappeared  and  the  nodule  consisted  only  of  the 
central  necrotic  calcified  pith  and  a very  thin  fibrillar  capsule.  The 
older  the  capsule  the  less  evident  were  the  eosinophile  cells;  in 
some  instances  they  were  entirely  absent.  They  remained,  however, 
for  a considerable  length  of  time.  Only  in  one  instance  was  the 
nodule  of  comparatively  recent  origin  and  commenced  in  a bron- 
chus. In  most  cases  the  origin  was  no  longer  clear.  In  many  cases 
in  the  periphery  of  the  nodule  cross  and  longitudinal  sections  of 
bronchi  were  found*  and  although  a direct  connection  with  bronchi 
was  not  demonstrable  in  most  cases  such  was  still  evident  in  at  least 
some.  The  presence  of  smooth  muscle  tissue  in  one  capsule  could  only 
have  originated  from  a bronchial  wall.  There  was  no  nodule 
present  which  could  be  considered  to  be  of  glanderous  origin. 
Only  those  in  which  eosinophile  cells  were  absent  could  such 
a possibility  come  into  consideration.  These  nodules  were, 
however,  so  far  advanced  that  the  interpretation  of  a final  stage  of 
a helminthic  nodule  could  not  be  doubted.  The  liver  nodules  show'ed 
an  identical  structure.  The  various  stages  could  also  be  traced. 
The  nodules  were  usually  found  in  the  septa,  the  tissue  of  which 
participated  in  the  formation  of  the  capsule.  This  situation  could 
be  interpreted  to  show  that  the  origin  of  the  liver  nodule  was  embolic. 

PART  III.  NODES  AND  NODULES  OF  NON-HELMINTHIC 
AND  NON-GLANDEROUS  ORIGIN. 

The  third  group  of  nodules  to  be  considered  were  those  that  were 
neither  of  glanderous  nor  helminthic  origin.  They  formed,  of  course, 
a heterogeneous  group  without  common  structure  or  etiology. 
Some  of  these  lesions  were  found  in  horses  alongside  of  glanderous 
or  helminthic  infections.  In  a number  of  horses  they  were  the  only 
lesions  present.  The  following  diagnosis  was  made  to  discriminate’ 
between  the  various  pathological  conditions:  Bronchitis  catarrlialis; 
Peribronchitis  fibrosa;  Bronchiectasis;  Bronchopneumonia  fibrinosa  et 
B.  apostematosa;  B.  fibroblastica;  Pneumonia  circumscripta  hae- 
morrhagica (Infarctus  haemorrhagicus);  Pneumonia  interlobularis 
haemorrhagica  (Infarctus  haemorrhagicus  embolicus) ; Thrombosis; 
Pneumonia  miliaris  fibrinosa  (Suffusio  haemorrhagica);  Pneumonia 
miliaris  apostematosa  (Abscess);  Pneumonia  circumscripta  aposte- 
matosa (Abscess);  Pneumonia  circumscripta  fibroblastica  et  suppura- 
tiva; Pneumonia  fibrosa  ('cicatrix) ; Carnificatio  pulmonum ; Pneu- 
monia mortificans. 

Bronchitis  Catarrlialis. — These  foci  were  represented  by  small 
nodules  the  size  of  about  a split  pea;  they  were  of  whitish  or  red- 


dish  colour.  In  some  a capsule  was  described.  The  microscopical 
examination  in  most  of  the  cases  revealed  an  identical  structure. 
Usually  in  the  centre  was  the  cross  or  oblique  section  of  a bronchus 
or  a bronchiole.  The  lumen  was  distended,  the  mucosa  stretched 
and,  in  some  instances,  partly  deficient,  or  the  epithelial  cells  had 
desquamated  and  plugged  the  lumen.  The  plug-  in  some  cases  con- 
sisted of  polymorphonuclear,  cells,  in  others  of  mucus,  or  of  a mix- 
ture of  mucus,  epithelial  cells  and  polymor phonuclears . These 
plugs  extended  sometimes  into  the  branching  bronchioles.  A cer- 
tain degree  of  pycnosis  was  observed  in  some  of  the  polymorpho- 
nuclear cells  and  the  presence  of  necrotic  substance  was  also  regis- 
tered in  the  absence  of  any  cellular  infiltration  of  the  walls.  The 
adjacent  alveoli  showed  in  some  instances  the  presence  of  serous 
exudate  and  also  desquamation  of  epithelial  cells.  Leucocytic 
infiltration  was  also  noted  in  the  bronchial  walls  and  in  the  adventitia 
of  the  vessels.  The  presence  of  “ dust”  cells  with  granular  pigment 
was  also  registered.  The  cause  of  these  lesions  were  not  evident  from 
the  microscopical  examination.  In  one  instance  where  the  lesion  ap- 
peared to  the  naked  eye  as  a.  thickened  septum,  it  was  found  that  a 
bronchus  was  surrounded  by  a structure  of  connective  tissue  includ- 
ing a collection  of  round  cells.  It  was  diagnosed  as  a Peribronchitis 
fibrosa.  In  another  case  the  nodule  was  the  size  of  a pea  with  irre- 
gular outlines  and  greyish  colour  possessing  a soft  yellow  centre. 
On  microscopical  examination  it  appeared  to  be  a bronchus  which 
was  much  distended  by  a plug  so  that  the  bronchial  coats  were 
reduced  to  a thin  wall.  It  was  a case  of  a localised  Bronchiectasis. 

Broncho-pneumonia  fibrinosa;  B.  apostematosa  and  B.  fbroblastica. 

In  the  first  instance  a bronchiole  was  found  plugged  with  a 
homogeneous  thick  detritus  and  surrounded  by  a collection  of  leuco- 
cytes. The  adjacent  alveoli  were  filled  with  blood  and  fibrin,  and 
leucocytes  were  present  in  the  adventitia  of  the  blood  vessels.  In 
the  second  instance  two  small  abscesses  were  found  related  to  a 
bronchus,  surrounded  by  concentrically  arranged  fibroblasts,  ob- 
scured by  the  presence  of  polymorphonuclear  cells.  In  the  con- 
tinuation of  the  bronchus  was  a plug  of  mucus  and  pus  and  in  the 
walls  was  an  infiltration  of  leucocytes.  In  the  third  instance  were 
seen  collections  of  round  cells,  polyblasts,  and  fibroblasts  and  fibril- 
lar substance  around  a bronchiole,  the  lining  of  which  w’as  partly 
deficient  and,  was  filled  with  epithelial  and  polymorphonuclear  cells. 
The  adjacent  alveoli  likewise  were  filled  with  desquamated  cells  and 
the  vessels  of  the  area  showed  infiltration  of  the  adventitia  with 
leucocytes.  Numerous  capillaries  were  conspicuous.  This  last 
lesion  appeared  as  a small  translucent  nodule  in  size  of  a shot  grain. 
The  cause  of  these  lesions  was  not  apparent  and  it  was  most  likelv 
of  a different  nature  in  each  of  the  three  instances. 

Pneumonia  circumscripta  haemorrhagica  ( Suffusio  haemorrhagica) 

Jnfarctus  haemorrhagicus ; Infarctus  haemorrh  agicus  embolicus  ; 

Pneumonia  interlobular  is  haemorrhagica. 

Under  the  different  diagnoses  were  included  a number  of  lesions 
in  which  the  main  alteration  was  represented  by  an  extravasation  of 
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blood.  Some  of  these  were  placed  under  the  pleura,  some  in  the 
lung  tissue  and  some  in  the  septa.  They  consisted  either  of  simple 
blood  collections,  comprising  a number  of  alveoli,  which  they  filled 
completely,  or  in  other  instances,  alongside  the  collections  of  blood 
corpuscles,  were  clusters  of  leucocytes  and  the  adjacent  alveoli  were 
filled  with  serum  or  fibrin,  or  desquamated  cells.  A number  of  the 
haemorrhages  possessed  a dense  core  of  leucocytes  in  the  centre  and 
the  walls  of  a vessel  could  be  more  or  less  distinctly  made  out. 
There  was  no  doubt  that  they  represented  originally  haemorrhagic 
infarcts,  the  wedge-shape  of  which  in  some  cases  was  still  well  pro- 
nounced. It  is  most  probable  that  the  greater  number  were  due  to 
this  cause.  The  embolus  having  been  infected,  gave  rise  to  a localised 
pneumonic  focus.  The  presence  of  pyaemic  processes  in  other  parts 
of  the  body  was  shown  in  some  horses.  In  one  or  two  cases  the  pre- 
sence of  a thrombus  was  quite  evident. 

Pneumonia  miliaris  fibrinosa;  Pneumonia  miliaris  apostematosa 

(Abscess)]  Pneumonia  circumscripta  fibroblastica  et  suppura- 
tiva; Pneumonia  circumscripta  apostematosa  (Abscess);  Pneu- 
monia fibrosa  (Cicatrix);  Pneumonia  interlobular  is  fibroblastica; 

Carnificatio  pulmonum. 

These  various  diagnoses  applied  to  a number  of  lesions  in 
different  pathological  stages.  The  term  circumscripta  was  selected 
to  indicate  that  the  affected  part  was  of  small  extension  and  usually 
well  defined  but  larger  than  of  miliary  size.  These  foci 

had  different  sizes  and  were  of  different  appearances  and 

macroscopically  could  not  be  described  as  well-characterised 
nodules.  They  did  not  show  any  definite  histological 

structure.  They  represented  either  a well  localised  focus  of 
a fibrinous  pneumonia  of  miliary  or  larger  extension,  or  an  abscess 
or  a granulation  tissue.  The  latter  in  some  instances  appeared  in 
connection  with  an  abscess.  Some  of  these  foci  were  undoubtedly 
of  metastatic  origin  and  resulted  from  infected  emboli.  These 
various  processes  apparently  concluded  with  the  organisation  into 
cicatrices  of  which  quite  a number  were  present.  They  appeared  to 
the  naked  eye  as  a white  thickening,  as  a white  speck,  as  a white 
nodule  of  irregular  outlines  and  badly  defined.  They  showed  no 
typical  peculiarities.  In  one  instance  a thrombus  was  found  in  a 
vessel  in  the  centre  of  such  a structure,  which  observation  might  also 
explain  the  origin  of  the  foci  that  were  in  the  stage  of  granulation 
tissue.  In  the  case  of  the  carnificatio  pulmonum,  fibroblastic  tissue 
was  seen  to  enter  the  alveoli  and  to  fill  the  lumen  more  or  less  com- 
pletely. There  was  a connection  of  fibroblastic  strands  between 
the  different  alveoli.  Also  here  in  some  of  the  vessels  thrombi  were 
seen. 

Pneumon  ia  M art  ifican  s . 

The  foci  showed  in  the  centre  a necrotic  pith  separated  from  the 
adjacent  lung  tissue  by  a zone  of  pus  cells  and  thus  represented  a 
small  sequestrum.  In  a number  of  horses  these  foci  were  found  in 
the  lungs;  it  is,  therefore,  surmised  that  they  were  etiologically 
connected.  It  is  likely  that  they  were  of  metastatic  origin.  In  one 
instance  gram  positive  bacteria  were  found. 
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Casuistic. — I.  Horse  8904,  an  aged  brown  mare,  was  malleined 
on  the  13th  October,  1914,  with  negative  results;  the  complement 
test  of  the  same  day  was  also  negative.  The  mare  died  of  horse- 
sickness  on  the  15th  November,  1914. 

Post-mortem.. — In  the  main  lobe  of  the  left  lung  was  a nodule,  of  the  size  of  a 
hazelnut. 

Microscopical  Examination. — The  capillaries  were  filled  with  red  corpuscles.  The 
alveoli  contained  a homogeneous  unstained  substance  and  in  addition  one  or  many 
epithelial  cells,  while  others  were  completely  filled  with  these  desquamated  cells. 
The  section  generally  had  a mottled  appearance  due  to  the  filling  of  groups  of  alveoli 
and  alveolar  passage  with  a dark  stained  fibroblastic  structure  consisting  mainly  of 
cells  with  long-shaped  nuclei  arranged  in  bundles.  In  some  alveoli  the  bundles  were 
quite  distinct,  some  fibrillar  substance  was  also  present.  When  passing  from  one 
alveolus  into  an  adjoining  one  these  bundles  spread  out  in  fanlike  fashion.  Sometimes 
a wavy  structure  following  the  walls  of  the  bronchiole  was  present.  The  nuclei  took 
the  stain  very  deeply;  they  were  pycnotic  and  nuclear  substance  was  diffusing  into 
the  tissue  so  that  in  some  places  the  structure  was  obscured. 

Diagnosis. — Carnificatio  pulmonum. 

Epicrisis.  - The  focus  was  one  of  a fibroblastic  pneumonia 
apparently  a sequel  to  a fibrinous  pneumonia  of  non-helminthic- 
origin. 

II.  Horse  9324,  an  aged  grey  gelding,  was  malleined  on  the  Gtli 
May,  1915,  after  which  it  was  isolated.  On  the  12th  May,  1915, 
and  also  on  the  3rd  June,  1915,  the  complement  test  resulted  in  a 
complete  fixation.  The  agglutination  test  applied  on  the  25th  June, 
was  negative.  Killed  on  the  14th  July,  1915. 

Post-mortem. — On  section  a white  focus  was  found. 

Microscopical  Examination. — It  was  a fairly  large  focus,  the  central  portion  of 
which  was  occupied  by  two  small  abscesses  and  contained  cross  sections  of  bronchi 
so  related  to  the  abscesses  that  it  was  evident  that  they  were  placed  in  the  bronchus. 
Around  both  abscesses  were  concentrically  arranged  fibroblasts  obscured  by  poly- 
morphonuclear cells.  Further  out  in  the  periphery  the  white  corpuscles  were  absent 
and  the  concentrically  arranged  capsule  was  distinct.  Between  the  fibroblasts  were 
wavy  fibrillar  bundles.  The  walls  of  the  bronchus  away  from  this  focus  also  con- 
tained cellular  infiltration  and  the  lumen  a plug  of  pus  and  mucus.  In  the  alveoli 
adjacent  to  the  focus  was  homogeneous  substance  (serum),  desquamated  cells  were 
scattered  about  and  white  corpuscles  were  present  in  fairly  large  numbers. 

Diagnosis. — Bronchopneumonia  apostematosa. 

Epicrisis. — The  cause  of  this  lesion  was  apparently  neither 
helminthic  nor  glanderous.  It  represented  the  encapsulation  of  an 
abscess  which  emanated  from  a bronchus  and  was  probably  of 
bacterial  origin.  The  positive  complement  tests  was  most  likely 
caused  by  the  previous  subcutaneous  injection  of  mallein. 

III.  Horse  9354,  an  aged  bay  gelding,  was  submitted  to  the 
mallein  test  on  the  4th  June,  1915,  and  gave  an  atypical  reaction, 
the  complement  test  on  the  9th  June  resulted  in  a partial  fixation. 
The  horse  was  killed  on  the  18th  August,  1915. 

Post-mortem. — On  section  a few  nodules,  the  size  of  a pea  and  with  white  centres 
were  present  in  the  lungs. 

Microscopical  Examination. — There  were  a number  of  irregularly-shaped  areas  in 
which  the  alveoli  were  filled  with  serum  and  also  with  desquamated  cells,  polymor- 
phonuclears  and  red  corpuscles.  The  lumen  of  the  bronchi  was  plugged  with  mucus, 
their  walls  were  crammed  with  leucocytes  which  formed  thick  clusters  in  some  places. 
The  adventitia  of  the  corresponding  arteries  was  also  filled  with  the  same  corpuscles. 
There  was  mucus  present  in  the  lumen  of  the  bronchi. 

Diagnosis.- — Bronchitis  catarrhalis. 
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Epicrisis. — The  cause  of  this  lesion  was  apparently  neither 
helminthic  nor  glanderous.  The  complement  test  was  indefinite, 
most  probably  on  account  of  the  previous  mallein  injection. 

IV.  Horse  8756,  an  aged  grey  gelding,  was  malleined  on  the 
8th  June,  1914,  with  negative  results.  Malleined  again  on  the  25th 
October,  1915,  also  with  negative  result.  Died  of  pernicious  anaemia 
on  the  26th  May,  1916. 

Post-mortem.— Near  ventral  border  of  the  main  lobe  of  the  lung  was  a lesion,  size 
of  a duck’s  egg,  the  centre  of  which  contained,  yellow  pus,  surrounded  by  a zone  of 
haemorrhagic  oedema.  A few  similar  but  smaller  lesions  were  scattered  through  the 
lung.  The  right  lung  showed  much  gelatinous  infiltration  under  the  pleura  and  some 
nodes  of  various  size,  similar  to  those  in  the  left  lung. 

Lung. — (1).  In  the  ventral  border  of  the  lung  were  two  adjacent  foci  separated 
by  a white  band.  One  of  the  foci  was  about  2x1  cm.  in  diameter,  opaque,  the 
other  one  was  oblong,  opaque  and  1 cm.  long. 

Microscopical  Examination. — A fibrous  capsule  surrounded  a pith  which  consisted 
of  lung  tissue  separated  from  the  capsule  by  a collection  of  pus.  The  lung  tissue 
was  necrotic,  it  stained  red,  and  numerous  pus  cells  were  scattered  throughout.  The 
alveoli  in  parts  could  still  be  recognised  by  their  plugs  of  pus  cells.  The  septa  had 
disappeared,  however.  The  smaller  focus  was  an  abscess. 

Diagnosis. — Pneumonia  mortificans  (sequestrum). 

(2).  In  the  lung  tissue  was  a large  focus  2x2  cm.  irregularly  rounded,  with  ,a 
broad  white  septum  bordering  it  on  one  side.  The  contents  were  white  and  opaque 
with  blackish  bands.  The  adjoining  lung  tissue  in  parts  was  dark  in  colour. 

Microscopical  Examination. — The  focus  consisted  of  necrotic  lung  tissue  surround- 
ed by  a collection  of  pus.  The  lung  tissue  was  partly  replaced  by  pus  collections. 

Diagnosis. — Pneumonia  mortificans  (sequestrum). 

Epicrisis. — These  lesions,  of  which  two  were  examined  repre- 
sented a demarcation  process  leading  to  the  sequestration  of  the 
central  portion.  It  was  most  likely  that  they  were  of  a metastatic 
nature  and  apparently  of  bacterial  origin.  Their  presence  was  acci- 
dental and  in  no  way  directly  connected  with  the  pernicious  anaemia 
of  which  the  horse  died. 

V.  Hoi  •se  9162,  an  aged  bay  gelding,  malleined  with  negative 
result.  On  the  5tli  March,  1915,  the  complement  test  was  nega- 
tive ; on  the  10th  September,  1915,  the  mallein  test  gave  a doubtful 
reaction  and  the  horse  was,  therefore,  isolated.  On  the  21st 
September,  1915,  the  iutrapalpebral  test  resulted  in  a swollen 
eyelid.  The  complement  test  on  the  22nd  September,  1915,  was 
negative.  The  mallein  tests  on  the  27th  September,  1915,  and  25tli 
October,  1915,  were  negative  but  the  complement  tests  on  the  28th 
October.  1915,  resulted  in  a complete  fixation.  The  horse  was  killed 
on  the  30th  October,  1915. 

Post-mortem. — In  the  left  lung  were  some  small  nodules  with  a caseous  centre. 

Microscopical  Examination. — A bronchiole  was  plugged  with  black,  thick,  almost 
homogeneous  detritus  and  surrounded  by  round  cellular  infiltration.  The  adjoining 
alveoli  contained  fibrin  and  blood.  In  the  adventitia  of  the  blood  vessels  were  also 
similar  cell  infiltrations. 

Diagnosis.- — Bronchopneumonia  fibrinosa. 

Epicrisis. — The  cause  of  this  focus  was  not  quite  clear  from  the 
lesion.  It  could  have  resulted  from  a haemorrhagic  infarct.  It 
was  apparently  not  of  helminthic  origin  and  was  certainly  not 
glanderous.  The  positive  result  of  the  complement  fixation  test 
was  most  likely  due  to  the  previous  frequent  mallein  tests. 

VI.  Horse  9644.  an  aged  bay  gelding,  was  submitted  to  the 
mallein  test  on  the  10th  September,  1915,  with  negative  result.  On 
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the  23rd  September,  1915,  the  complement  test  resulted  in  an  almost 
complete  fixation.  The  horse  died  of  horse-sickness  on  the  25th 
November,  1915. 

Post-mortem,. — A few  white  nodules  were  present  in  the  lung. 

Microscopical  Examinations. — (1).  A small  area  in  which  the  alveoli  contained 
fibrin,  and  the  capillaries  a fair  number  of  white  corpuscles  so  that  the  interalveolar 
septa  were  thus  well  marked  out.  These  corpuscles  were  also  scattered  about  in  the 
alveoli  along  with  desquamated  epithelial  cells.  Some  of  the  alveolar  septa  were 
broken  and  coalescent  spaces  were  so  produced  (emphysema).  The  septa  were  thick- 
ened by  infiltration  with  serum. 

Diagnosis. — Pneumonia  miliaris  fibrinosa. 

(2) .  All  the  bronchi  in  this  section  contained  plugs  of  polymorphonuclear  cells ; 
homogeneous  substance  (mucus)  filled  the  bronchi,  the  lining  mucous  membrane  of 
which  was  flattened.  There  was  a slight  cellular  infiltration  in  the  walls  of  some  of 
the  arteries. 

Diagnosis. — Bronchitis  catarrhalis. 

(3) .  At  one  side  of  the  section  was  a nodule  with  a pink  centre,  surrounded  by  a 
capsule  of  connective  tissue,  in  which  there  was  a great  number  of  eosinophil©  cells. 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

Epicrisis. — Three  different  processes  were  found  in  this  lung. 
One  was  a helminthic  nodule  in  fibrous  organisation.  The  two  de- 
scribed as  Pneumonia  and  Bronchitis  were  probably  of  identical 
origin  and  not  glanders.  The  result  of  the  complement  fixation  test 
was  probably  due  to  the  previous  injection  of  mallein. 

VII.  Hoi  • sc  9995,  an  aged  grey  gelding,  was  malleined  on  the 
14th  December,  1915,  and  submitted  to  the  intrapalpebral  test  on 
the  15th  December,  1915,  both  with  negative  results.  The  horse 
was  experimentally  immunised  against  horse-sickness  and  during 
immunisation  showed  a typical  fever  reaction.  After  the  conclu- 
sion of  this  a new  reaction  appeared,  the  nature  of  which  could  not 
be  diagnosed.  The  animal  lost  cov.dition  rapidly,  showing  great 
weakness  and  developed  swelling  of  the  limbs.  It  was  killed  on  the 
15th  January,  1916. 

Post-mortem. — On  section  a few  fibrous  and  pigmented  nodes  were  seen  and  the 
lung  tissue  was  slightly  atelectatic  in  parts.  Nodes  of  somewhat  grey  colour  and  also 
some  caseous  foci  were  present  in  the  right  lung.  There  was  a peritonitis  due  to 
perforation  of  the  stomach  by  gastrophilus  larvae. 

Microscopical  Examination. — Lung  : (1).  Low  power  (16  x ).  A round  nodule 

was  fairly  well  delimited.  There  was  an  inner  fairly  transparent  zone,  somewhat 
irregularly  shaped,  in  which  well  preserved  alveoli  containing  a homogeneous  sub- 
stance were  seen.  In  an  intermediate  zone  the  alveoli  were  distended  and  filled  with 
a dark  substance.  The  outer  zone  contained  on  one  side  a longitudinal  section  of  a 
bronchus  with  a folded  mucous  membrane  and  quite  near  to  it  a cross-section  of  a 
branch  apparently  belonging  to  it.  This  cross  section  could  be  traced  to  be  con- 
nected with  a forking  lumen,  leading  into  the  centre  of  the  area,  probably  represent- 
ing an  alveolar  passage.  In  the  fork  was  a plug  of  pus  cells. 

Higher  Power. — The  central  alveoli  were  necrotic,  nuclear  detritus  was  scattered 
about.  The  second  zone  consisted  of  pus  cells,  filling  the  alveoli  which  were  intact; 
in  the  outer  area  were  pus  cells  and  homogeneous  substance  (serum)  and  some  desqua- 
mated epithelial  cells.  The  whole  apparently  represented  a necrotic  focus  in  the  stage 
of  demarcation,  the  process  was  fresh  and  accompanied  by  collateral  oedema. 

Diagnosis. — Pneumonia  mortificans  (sequestrum). 

(2) .  In  a second  section  similar  conditions  were  seen.  A necrotic  centre  devoid 

of  cells  was  present  within  a collection  of  pus  cells,  the  outlines  of  alveoli  were  still 

marked  ; in  the  periphery  were  a number  of  cross  sections  through  bronchi  and 
bronchioles  and  a longitudinal  one  which  contained  pus  cells.  The  surrounding  alveoli 
were,  filled  with  a homogeneous  substance. 

Diagnosis.— Pneumonia  mortificans  (sequestrum). 

(3) .  In  a third  section  the  alveoli  of  the  tissue  around  a vessel  and  including  a 

number  of  bronchioles  were  uniformly  packed  with  pus  cells.  There  was  collateral 

oedema  present,  the  adjacent  alveolar  lumens  being  filled  with  the  transudate. 

Diagnosis. — Pneumonia  miliaris  apostematosa. 
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Epicrisis. — These  processes  were  apparently  connected  with  the 
primary  peritonitis  due  to  the  perforation  of  the  mucosa  of  the 
stomach  by  gnstrophilus  larvae  and  represented  metastases  in  the 
lungs. 

VIII.  Horse  9633,  an  aged  dark  brown  gelding,  was  malleined 
on  the  2nd  September.  1915,  with  negative  results.  The  horse  was 
utilised  in  a horse-sickness  experiment  and  passed  through  a typical 
reaction.  Subsequently  it  was  hyperimmunised  and  bled  for  serum. 
At  times  it  had  irregular  temperature  reactions.  In  November. 
1915,  it  showed  at  intervals  mucous  discharge  from  the  nostrils,  and 
also  swollen  legs.  It  gradually  lost  condition.  After  the  last 
hyperimmunisation  in  January  it  showed  a temperature  curve,  and 
during  this  time  the  anus  on  occasions  was  relaxed,  so  that  the  re- 
cording of  the  temperature  became  impossible.  During  this  time  the 
horse  developed  muco-sanguinolent  discharge  from  the  nostrils  and 
showed  dyspnoea.  Glanders  being  suspected  the  horse  was  killed  on 
the  28th  January,  1916. 

Post-mortem. — The  left  lung  contained  numerous  nodes,  from  | to  3 cm.  in  dia- 
meter. firm  in  consistence.  The  smaller  ones  showed  pus  in  the  centre  and  possessed 
a haemorrhagic  zone.  The  larger  contained  yellow  pus,  some  were  with  and  some 
without  a haemorrhagic  zone ; there  were  consolidated  foci  along  the  ventral  border 
of  the  lung.  The  right  lung  was  normal.  The  following  foci  were  picked  out. 

(1).  A semi-circular  white  nodule. 

Microscopical  Examination. — The  alveoli  in  parts  of  the  section  were  collapsed  ; the 
capillaries  contained  red  corpuscles  and  the  bronchi  a homogeneous  non-stained  trans- 
parent substance  (mucus).  To  judge  from  a number  of  sections  a larger  artery  was 
plugged  with  a thrombus  consisting  principally  of  white  polymorphonuclear  corpuscles, 
so  thickly  crowded  that  no  space  for  the  transmission  of  light  was  left.  In  the 
peripheral  portion  was  occasionally  seen  a small  stretch  of  homogeneous  pink  sub- 
stance (fibrin)  and  inside  the  nuclear  mass  there  was  a wavy  narrow  rim  of  similar 
substance  indicating  a striated  thrombus.  All  the  affluent  smaller  vessels  were  like- 
wise blocked  with  polymorphonuclear  cells.  A slight  infiltration  with  similar  cells 
was  present  in  the  adventitia.  In  one  section  an  artery  on  cross  section  showed  a 
plug,  filling  the  lumen  and  consisting  of  slightly  pinkish  substance  with  nuclei 
scattered  through  it. 

Di-agnosis. — Thrombosis. 

(21.  A prominent  white  nodule  size  of  a small  pea. 

Microscopical  Examination. — A focus  in  which  the  alveolar  meshwork  was  promin- 
ent owing  to  an  increase  of  fibrillar  connective  tissue.  The  alveolar  spaces  were 
filled  by  epithelial  cells  which  stained  but  slightly.  A small  artery  gorged  with  red 
corpuscles  ran  through  it  and  a still  larger  one  was  cut  across.  The  capillaries  were 
well  distended  and  stood  out  prominently.  There  were  some  small  agglomerations  of 
round  cells  present  in  the  septum  and  round  cells  were  generally  scattered  about. 

Diagnosis.— Pneumonia  fibrosa  (cicatrix!. 

(3) .  A focus  with  a white  centre  about  1 cm.  in  diameter. 

Microscopical  Examination. — The  centre  had  broken  and  fallen  out.  From 
pieces  left  behind  it  would  appear  that  the  centre  was  crowded  and  densely  packed 
with  polymorphonuclear  cells.  In  the  adjacent  zone  the  alveoli  contained  either 
fibrin  or  polymorphonuclear  cells,  or  both.  A desquamation  of  epithelial  cells  was 
present  and  was  distinct  in  alveoli  which  did  not  contain  the  polymorphnnuclears.  No 
karyorrhexis  was  present.  In  the  adventitia  of  an  adjacent  artery  cut  longitudinally 
an  increase  of  fibroblasts  was  seen  and  there  were  also  polymorphonuclear  cells 
scattered  about.  The  peripheral  capillaries  were  filled  with  red  corpuscles  and  the 
alveoli  filled  with  serum. 

Diagnosis. — Pneumonia,  circumscripta  apostematosa  (Abscess). 

(4) .  An  oblong  focus  about  1-  x 1-5  cm.,  the  centre  of  which  had  fallen  out.  On 
one  side  it  was  adjacent  to  the  pleura  and  on  both  poles  it  was  bounded  by  a con- 
nective tissue  capsule  deliminating  it  from  the  pleura.  Already  even  macroscopically 
it  could  be  recognised  that  in  the  periphery  dark-stained  groups  of  lobules  apparently 
belonging  to  the  same  bronchus  were  present.  Between  them  were  lighter  stained 
ones.  In  the  central  portion  were  alveoli  densely  crowded  with  deeply-stained 
nuclei,  practically  all  were  of  uniform  size.  Pycnosis  was  pronounced.  In  some 
groups  of  alveoli  a wavy  fibrillar  structure  and  closely  packed  fibroblasts  could  be 


recognised.  This  wavy  structure  extended  from  alveolus  to  alveolus  and  was  in  some 
[daces  constricted  by  the  interalveolar-  septum.  The  latter  was  poor  in  nuclei  and 
appeared  as  a homogeneous  band.  The  lighter  coloured  alveolar  groups  around  the 
dark  ones  were  filled  with  fibrin  or  with  polymorphonuclear  cells  or  with  both.  In 
the  peripheral  zone  were  alveoli  filled  with  desquamated  cells,  round  cells  of  lymph 
ocyte  type  and  polvmorphonuclears.  To  this  particular  place  belonged  a bronchiole 
'-rammed  with  deeply-stained  nuclei.  The  interalveolar  septa  could  be  made  out 
everywhere ; in  some  parts  they  were  thickened  and  consisted  of  transparent  connec- 
tive tissue,  in  other  parts  the  nuclei  were  still  present.  The  thickening  was  caused 
in  some  places  by  homogeneous  infiltration.  In  the  connective  tissue  great  numbers 
of  capillaries  were  present.  A cross  section  pf  a vessel  was  filled  with  pycnotic 
nuclei,  so  that  the  outlines  of  the  vessel  walls  were  hardly  visible  arid  the  adventitia 
was  also  crammed  with  dark  pycnotic  nuclei. 

Diagnosis. — Pneumonia  circumscripta  fibroblastica  suppurativa.  Thrombosis. 
Granulation  Tissue. 

E/ucrisis. — This  ease  apparently  represented  a pyaemic  infec- 
tion of  the  lungs  leading  to  the  formation  of  abscesses,  which  were 
found  in  the  process  of  encapsulation.  It  was  very  likely  of  metas- 
tatic origin.  Clinically  the  case  resembled  glanders  and  the  horse 
was  killed  as  a suspect.  The  microscopical  examination  did  not 
support  this  diagnosis. 

IX.  H one  9650,  an  aged  brown  gelding,  was  malleined  on  the 
2nd  September,  1915,  with  negative  results  and  again  on  the  8th 
November,  1915,  the  complement  test  was  negative.  The  horse  died 
of  debility  and  enteritis  on  the  15th  February,  1916. 

Post-mortem. — Several  nodules  were  found  in  the  lungs  ; these  were  dark  red  in 
colour  and  circumscribed. 

Microscopical  Examinations. — (1).  In  the  centre  of  the  section  was  a group  of 
alveoli  filled  with  red  corpuscles.  A portion  of  the  area  where  these  alveoli  were 
present  had  broken  and  fallen  out  of  the  section.  The  alveoli  were  distinct. 

Diagnosis. — Suffusio  haemorrhagica. 

(2) .  A septum  was  thickened  by  a homogeneous  infiltration,  the  capillaries  of  it 
were  engorged  and  there  were  patches  of  red  corpuscles  outside  it.  Around  some  of 
the  vessels  were  collections  of  white  corpuscles  (polymorphs).  The  alveoli  adjoining 
the  septa  were  filled  either  with  homogeneous  substance  (serum)  or  with  red  or  white 
corpuscles  (polymorphs)  and  the  capillaries  surrounding  them  were  filled  with  red 
corpuscles.  In  some  alveoli  the  nuclei  had  undergone  pycnosis.  The  agglomeration 
of  white  cells  was  particularly  well  pronounced  along  a vessel  cut  longitudinally. 

Diagnosis. — Pneumonia  inter!  obularis  haemorrhagica. 

(3) .  Adjoining  a septum  which  was  thickened  by  a homogeneous  substance  (serum) 
was  an  area  consisting  of  proliferated  fibroblastic  tissue  in  which  blood  injected  capil- 
laries stood  out  prominently.  They  indicated  in  parts  the  outlines  of  the  alveoli, 
some  of  which  contained  collections  of  polymorphonuclear  cells ; the  nuclei  were 
partly  karyorrhectic.  In  some  parts  ied  corpuscles  appeared  to  be  also  outside  the 
blood  vessels.  Scattered  throughout  were  numerous  polymorphonuclear  corpuscles. 

Diagnosis. — Pneumonia  circumscripta  fibroblastica  et  suppurativa  (Granulation 
tissue). 

(4) .  Under  the  pleura  was  an  area  of  alveoli  filled  with  serous  substance  and  red 
corpuscles;  the  capillaries  were  engorged.  There  were  agglomerations  of  polymor- 
phonuclear cells  in  the  alveoli  in  the  adventitia  of  the  blood  vessels  and  scattered  in 
the  septa  and  also  in  the  pleura. 

Diagnosis. — Pneumonia  circumscripta  haemorrhagica  (Infarctus  haemorrhagicus). 

(5) .  Under  the  pleura  on  both  sides  of  a thickened  septum  was  an  area  in  which 
the  alveoli  were  filled  with  homogeneous  substance  (serum).  The  capillaries  and  also 
many  of  the  alveoli  were  filled  with  red  corpuscles.  The  septa  although  visible  were 
not  very  distinct  and  the  nuclei  were  undergoing  pycnosis.  Around  the  bronchi 
were  collections  of  white  corpuscles. 

Diagnosis. — Pneumonia  circumscripta  haemorrhagica  (Infarctus  haemorrhagicus). 

(6) .  In  the  centre  was  an  area  of  connective  tissue  in  which  was  a vessel  contain- 
ing a thrombus ; the  adjoining  alveoli  were  filled  with  homogeneous  substance. 
Scattered  throughout  and  also  in  clusters  were  round  cells,  the  nuclei  of  many  of 
which  were  karyorrhectic.  These  collections  were  particularly  pronounced  along  the 
vessels. 

Diagnosis. — Pneumonia  fibrosa  (cicatrix).  Thrombosis. 


Epicrisis. — A number  of  foci,  some  in  tbe  alveolar  tissue  and 
some  in  tbe  septa  in  xvltich,  alongside  of  a leucocytic  infiltration,  a 
haemorrhagic  one  was  present.  One  focus  indeed  appeared  as  a 
simple  haemorrhage.  It  was  most  likely  that  all  these  foci  were  of 
embolic  origin.  In  support  of  this  view  was  the  fact  that  at  least 
in  one  focus  a thrombus  was  visible.  These  foci  were  in  various 
stages  of  evolution  and  the  presence  of  fibroblastic  tissue,  indicated 
their  transition  to  a fibrous  organisation.  The  cause  of  these  lesions 
was  not  apparent  from  the  histological  structure. 

X.  Horse  9972,  an  aged  brown  gelding,  malleined  Avitli  nega- 
tive results.  The  intrapalpebral  test  was  also  negative  on  the  15th 
December,  1915.  On  the  21st  December,  1915,  the  complement  test 
was  negative.  The  horse  died  of  shock  on  the  12th  May,  1916. 

PoSit-mortem. — The  left  lung  contained  one  nodule  size  of  a pea,  ill-defined, 
haemorrhagic  in  appearance  and  studded  with  small  white  specks. 

Microscopical  Examination. — There  was  an  area  consisting  of  a fibroblastic  struc- 
ture in  which  the  small  bronchi  and  bronchioles  were  filled  with  leucocytes.  The 
connective  tissue  surrounding  the  muscular  sheath  was  densely  packed  with  round 
cells.  There  was  also  a collection  of  these  cells  in  alveoli  situated  away  from  the 
bronchi.  The  alveoli  in  the  periphery  of  the  area  contained  serum.  All  of  the  blood 
vessels  were  filled  with  red  corpuscles  and  there  were  numerous  small  haemorrhages 
scattered  about.  The  haemorrhages  were  particularly  noted  in  the  periphery. 

Diagnosis.- — Pneumonia  circumscripta  fibroblastica  suppurativa  et  haemorrhagica 
(Granulation  tissue). 

Epicrisis. — The  process  represented  a granulation  tissue,  tbe 
cause  of  which  was  not  evident  from  the  histological  structure,  but 
certainly  was  not  glanderous. 

XI.  Defence  Force  Horse  T122,  a six-year-old  dark  bay  geld- 
ing, killed  on  the  23rd  May,  1916,  having  shown  a positive  maile-in 
reaction. 

Post-mortem. — The  surface  of  the  right  lung  was  uneven  owing  to  projections 
caused  by  lumpy  masses  just  under  the  pleura  ; these  projections  were  irregularly 
bordered  and  whitish  in  colour.  The  lumpy  foci  on  section  revealed  a whitish  area 
extending  into  the  tissue. 

(1) .  Under  the  pleura  was  a hard  white  nodule. 

Microscopical  Examination. — It  was  a rather  large,  well-defined  nodule.  The 
centre  consisted  mainly  of  necrotic  substance  in  which  there  was  nuclear  detritus 
equally  distributed.  In  it  a semi  lunar  clear  space  consisting  of  homogeneous  sub- 
stance, resembling  the  loop  of  a nematode,  was  seen,  but  no  definite  wall  could  be 
made  out.  The  outer  zone  of  the  necrotic  centre  was  homogeneous  and  pink  and 
contained  a zone  of  nuclear  detritus.  The  necrotic  pith  was  surrounded  by  a fibrous 
capsule  consisting  of  rather  bulky,  wavy  fibres  and  outside  this  was  a ring  of  round 
cells,  in  some  places  thicker  than  in  others.  Between  the  two  was  a layer  of  eosino- 
phile  cells,  which  cells  were  also  within  the  round  cell  ring.  Outside  the  round  cell 
zone  was  again  a narrow  fibrous  ring,  the  outer  portion  of  which  did  not  go  over 
into  the  alveolar  septa.  The  alveoli  were  compressed. 

Diagnosis.- — Helminthiasis  nodularis  fibrosa. 

(2) .  A small  nodule  under  the  pleura  with  all  the  characters  of  a lymph  nodule  ; 
the  germinative  centres  in  the  periphery  were  well  pronounced.  There  was  a very 
thin  capsule  and  the  alveoli  were  not  compressed. 

Diagnosis. — Glandula  lymphatica. 

(3) .  The  nodule  contained  a pith  with  pus  and  a fibrous  capsule. 

Microscopical  Examination. — In  an  angle  formed  by  interlobular  septa  was  a small 

focus.  The  septa  were  thickened  by  bulky  fibres  of  connective  tissue  and  contained 
a bronchus  which  was  cut  crossways  in  several  places  and  situated  in  the  periphery 
of  the  focus.  At  one  place  its  lumen  was  compressed,  its  course  was  sinuous,  and 
the  epithelial  lining  of  opposite  sides  met  in  the  centre.  In  the  focus  were  two 
necrotic  centres,  a larger  one  and  a smaller  one.  The  smaller  one  was  irregularly 
outlined  and  consisted  of  pinkish-brown  substance  and  coarse,  black  granules.  The 
larger  one  was  somewhat  heart-shaped  and  mainly  contained  pinkish  substance  border- 
ed by  a ring  of  pycnotic  round  cells.  Alveolar  outlines  were  partly  visible  within  the 


focus.  Both  these  necrotic  centres  were  surrounded  by  a zone  of  epithelioid  cells  also 
containing  small  giant  cells  and  polymorphonuclears,  amongst  which  pycnosis  was  very 
prevalent.  In  one  place  this  mass  bordered  the  adventitia  of  a bronchus.  Another 
portion  of  the  peripheral  bronchus  also  contained  mucus.  The  whole  was  surrounded 
by  a fairly  thick  capsule  which  passed  over  into  the  neighbouring  septa  and  also  in- 
cluded compressed  alveoli  with  a necrotic  lining. 

Diagnosis. — Malleosis  nodularis. 

(4) .  A nodule  with  a thick  capsule  in  a reddish  area,  at  one  end  the  septum 
was  thickened. 

Microscopical  Examination.— A bronchus  cut  obliquely  and  contained  a plug  of 
pus  cells.  The  surrounding  alveoli  contained  homogeneous  exudate  and  a septum  be- 
longing to  the  area  was  thickened,  mainly  by  oedema.  Round  cells  were  also  present. 
The  bronchioles  in  the  neighbourhood  also  possessed  similar  plugs. 

Diagnosis. — Bronchitis  catarrhalis. 

(5) .  The  pleura  and  a septum  meeting  it  at  right  angles  were  thickened,  they  con- 
tained numerous  eosinophile  cells  either  scattered  or  in  small  clusters.  There  were 
also  other  clusters  of  round  cells  present  in  the  section  but  not  so  frequent  as  in  the 
former  situation.  The  adjoining  alveoli  contained  homogeneous  exudate.  In  the 
section  were  also  some  bronchi  cut  crossways,  in  the  neighbourhood  of  which  were 
small  cellular  collections. 

Diagnosis. — Pneumonia  interstitialis  helminthica. 

(6) .  A round,  shiny  nodule. 

Microscopical  Examination. — It  was  a small  focus  consisting  mainly  of  fibrillar 
connective  tissue,  the  majority  of  the  alveoli  were  obliterated.  Those  left  were  clefts 
bounded  with  cubical  epithelium.  There  was  an  increase  of  round  cells  which  formed 
small  clusters;  there  were  also  a number  of  “ dust”  cells  present. 

Diagnosis. — Pneumonia  fibrosa  (cicatrix). 

(7) .  In  a patch  of  connective  tissue  were  densely  packed  bronchioles  and  scattered 
throughout  were  round  cells.  Some  of  the  bronchial  lumens  were  completely  com- 
pressed. It  was  possible  that  some  of  the  lumens  looking  like  bronchi  were  alveoli 
put  out  of  action,  the  epithelial  cells  having  become  cubical. 

Diagnosis. — Pneumonia  fibrosa  (cicatrix). 

(8) .  Under  the  pleura  was  an  irregularly-outlined  focus,  white  and  smooth  on 
section. 

Microscopical  Examination. — A small  nodule  with  a small  artery  in  its  centre. 
The  lumen  of  this  artery  was  contracted  and  in  it  were  eosinophile  cells.  The  sur- 
rounding septum  was  thickened.  Scattered  throughout  were  small  round  cells  and 
also  eosinophile  cells,  the  former  were  more  in  clusters  and  ai’ound  the  capillaries. 
One  of  the  capillaries  was  engorged  with  eosinophiles.  The  eosinophiles  were  also 
scattered  throughout  the  septum.  The  capillaries  of  the  adjoining  alveoli  were  filled 
with  red  corpuscles.  There  were  also  a few  outside  the  capillaries. 

Diagnosis. — Pneumonia  miliaris  helminthica. 

(9) .  A transparent  nodule  with  white  and  opaque  centres. 

Microscopical  Examination. — A focus  containing  the  longitudinal  and  cross-section 
of  a bronchus,  in  which  there  was  mucus  mixed  with  eosinophile  cells.  The  adjoin- 
ing tissue  was  consolidated  and  consisted  of  fibrous  tissrie  with  wavy  capillaries  and 
crowded  round  cells  of  both  lymphocyte  and  eosinophile  type.  No  alveoli  could  be 
recognised  in  the  focus.  Around  the  focus  was  a zone  of  alveoli  filled  with  a homo- 
geneous substance  (serum)  and  a number  of  eosinophiles  were  scattered  about.  The 
capillaries  were  filled  with  red  corpuscles.  In  this  area  were  also  some  bronchi  which 
were  plugged  with  eosinoDhiles  and  the  walls  infiltrated  with  round  cells.  The  eosin- 
ophile cells  in  some  of  the  bronchi  were  pyenotic. 

Diagnosis.— Pneumonia  fibrosa  helminthica,  (Cicatrix) 

(10) .  Under  the  pleura  was  a small  focus,  smooth  on  section  with  thickened  septa. 

Microscopical  Examination.— A strip  of  alveoli  all  of  which  were  filled  with  blood 

corpuscles  and  some  with  homogeneous  substance  (serum).  There  was  also  an  in- 
crease of  leucocytes,  some  belonging  to  polymorphonuclear  and  others  to  round  cells. 

Diagnosis.- — Pneumonia  circumscripta  haemorrhagica  (Infarctus  haemorrhagicus). 

Liver. — Microscopical  Examination . — A multilocular  focus  filled  with  leucocytes 
of  polymorphic  type.  There  were  several  centres  of  nuclear  detritus,  the  detritus  be- 
ing dustlike  or  consisting  of  fine  granules  apparently  originating  from  polymorphonu- 
clear cells,  which  were  fairly  frequent  in  the  adjoining  portion.  Between  the  nuclear 
detritus  was  a pinkish  homogeneous  substance.  In  the  walls  adjoining  the  outer 
portions  were  a few  giant  cells.  The  whole  was  surrounded  bv  a thick  fibrous  cap- 
sule with  coarse  fibres  in  which  there  were  quite  a number  of  capillaries  and  also 
some  bileducts. 

Diagnosis. — Malleosis  nodularis. 

Epicrisis. — Several  types  of  nodules  were  found : (11  What 
appeared  t>v  direct  vision  to  be  a translucent  nodule,  turned  out  to 
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be  a typical  small  lymph  node.  (2)  There  were  four  different  types 
of  helminthic  foci  of  different  ages.  (3)  The  typical  glanders  nodule 
was  found  both  in  lungs  and  liver.  (4)  Two  foci  showed  the 
characteristics  of  a cicatrix  and  were  apparently  not  of  helminthic 
origin.  (5)  A haemorrhagia.  (6)  A Bronchitis  catarrhalis.  The 
origin  of  the  two  latter  foci  was  not  evident.  In  this  case  we  thus 
had  six  different  types  of  nodules  which  were  found  in  a horse  suspect 
of  glanders  only  two  of  which  turned  out  to  be  of  glanderous  origin. 

XII.  Horse  10228,  a five-year-old  grey  gelding,  was  submitted 
to  the  intrapalpebral  mallein  test  with  negative  result.  It  was 
immunized  against  horse-sickness  and  developed  a typical  reaction 
witli  the  symptoms  of  dikkop.  At  the  conclusion  of  the  horse-sick- 
ness reaction  the  temperature  rose  again  and  remained  at  a high 
average  for  the  next  four  weeks.  During  this  period  the  horse  lost 
condition  gradually  and  developed  a swelling  of  a transient  nature 
of  the  hind  legs  and  of  the  sternum.  It  finally  became  very 
emaciated  and  was  killed  on  the  24th  May,  1916. 

Post-mortem. — The  apical  lobe  of  right  lung  was  pigmented  and  the  pulmonary 
artery  contained  a white  thrombus.  Several  white  foci  and  small  caverns  were  in  the 
main  lobe,  containing  purulent  matter.  Similar  conditions  more  pronounced  and 
thrombosis  of  corresponding  artery  were  present  in  the  left  lung.  Pleural  cavity  : 
Between  the  third  and  fourth  ribs  was  an  abscess.  The  fourth  rib  was  broken  and 
bulging  out. 

Liver.— A few  calcareous  nodules  were  present.  In  the  right  lobe  was  a small 
tumour  to  which  was  attached  a portion  of  the  omentum  containing  an  abscess  with  a 
thick  wall. 

Peritoneal  Cavity. — On  the  right  wall  a tumour-like  body  the  size  of  a man’s  fist 
was  found.  This  was  attached  on  one  side  to  the  peritoneum  and  on  the  other  side 
to  the  right  border  of  the  liver  by  means  of  the  capsule  it  possessed,  and  contained 
cheesy  matter. 

Lungs. — (1).  A solid  round,  well-defined,  white  nodule  about  1-5 — 2mm.  in 
diameter  with  a yellow  streak  across  it. 

Microscopical  Examination. — (a)  The  alveolar  septa  were  thickened  by  fibroblasts. 
The  outlines  of  the  alveoli  were  not  distinct  but  the  collections  of  leucocytes  and 
desquamated  cells  indicated  their  previous  situation.  The  polymorphonuclear  cells 
underwent  pycnocis  and  karvorrhexis  and  a fine  dust  was  present  between  them. 

Diagnosis. — Pneumonia  miliaris  fibroblastica  suppurativa  (Granulation  tissue). 

(b)  Another  focus  of  fibroblastic  structure,  similarly  built  but  smaller,  was  situated 
near  a small  bronchus  containing  a homogeneous  substance  (mucus).  The  majority  of 
the  alveoli  were  filled  with  desquamated  and  polymorphonuclear  cells  and  scattered 
between  the  solidified  patches  were  empty  alveoli  and  alveolar  massages.  In  some  parts 
the  walls  of  the  alveoli  were  torn  and  large  empty  spaces  were  visible  (emphysema). 
There  was  also  some  homogeneous  exudate  (serum)  present. 

Diagnosis. — Pneumonia  miliaris  fibroblastica  suppurativa. 

(2) .  A white,  irregularly-shaped  focus  surrounded  by  solidified  lung  tissue. 

Microscopical  Examination. — (a)  An  exudate  of  homogeneous  substance  was  pre- 
sent in  some  of  the  bronchioles  and  alveoli  while  others  were  filled  with  cells  obliter- 
ating all  spaces  and  structures  so  that  only  a collection  of  polymorphonuclear  cells 
was  seen.  The  latter  were  also  present,  scattered  about  freely. 

Diagnosis.- — Pneumonia  miliaris  apostematosa  labscess). 

( b ) There  was  a focus  near  a vessel  and  a.  bronchus,  in  which  the 
obliteration  of  the  lung  structure  was  particularly  due  to  the  presence  of 
densely  packed  desquamated  epithelial  cells  and  also  to  a collection  of 
polymorphonuclear  cells  forming  clusters  . and  apparently  grouped  in  the 
alveoli,  although  the  alveolar  contours  were  not  visible.  The  polvmorpho- 
nuclear  leucocytes  had  undergone  partial  pvcnosis  and  karyorrhexis.  a dustlike  sub- 
stance being  scattered  between  them.  Pigment  was  present  in  some  cells  of  the 
adventitia  of  a vessel. 

Diagnosis.— Pneumonia  miliaris  apostematosa  (abscess). 

(3) .  A white,  irregularly-shaped  patch  of  tissue  and  a nodule-shaped  white  focus. 

Microscopical  Examination. — (a)  A small  nodule  whose  centre  was  broken.  This 

centre  consisted  of  a collection  of  pus  c»lls  and  was  surrounded  by  connective  tissue 
consisting  of  spindle-shaped  cells  and  fibrils.  A capsule  which  contained  a number 
of  pus  cells  and  also  desquamated  epithelial  alveolar  cells  in  its  outer  portion  was 
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thus  formed.  A homogeneous  exudate  was  present  as  well.  Practically  all  the  pus 
cells  underwent  karyorrhexis  and  a fine  dust  was  scattered  all  over;  the  chromatine 
was  well-stained  and  stood  out  by  reason  of  its  black  appearance. 

Diagnosis. — Pneumonia  miliaris  fibroblastica  et  suppurativa  (encapsulated  abscess). 

(b)  A small,  white  focus  about  2 mm.  The  alveoli  were  indistinct.  The  peri- 
phery was  filled  with  desquamated  cells.  The  centre  contained  clusters  of  pus  cells, 
and  between  them  a homogeneous  substance  (serum).  The  capillaries  in  the  periphery 
were  filled  with  red  corpuscles.  The  pus  cells  were  karyorrhectic  and  a fine  black 
dust  was  present.  The  desquamated,  epithelial  cells  in  parts  were  quite  dark  in 
colour. 

Diagnosis. — Pneumonia  miliaris  apostematosa  (abscess). 

(4) .  A white  nodule  with  a capsule,  within  the  lung  tissue. 

Microscopical  Examination.- — A very  small  nodule  about  1 — 1-5  mm.  No  alveolar 
outlines  were  visible  owing  to  crowds  of  polymorphonuclear  corpuscles.  In  the  peri- 
phery the  alveoli  were  filled  with  desquamated  epithelial  cells.  In  the  centre  were 
round  cells  and  a good  number  of  polymorphonuclears  and  in  parts  and  disposed  in 
a somewhat  irregular  fashion  were  strands  of  fibroblastic  tissue  with  wavy  fibrils. 
The  round  cells  infiltrated  the  adventitia  of  vessels  while  the  polymorphonuclears 
formed  clusters,  apparently  within  the  alveoli  and  were  also  scattered  about  every- 
where. Numbers  of  polymorphonuclears  were  undergoing  pycnosis  and  karyorrhexis. 
The  section  contained  at  one  pole  the  cross-section  of  a small  bronchiole  and  of  an: 
alveolar  passage. 

Diagnosis. — Pneumonia  miliaris  fibroblastica  suppurativa  (granulation  tissue). 

(5) .  A small,  bright-yellow,  pigmented  focus  with  holes  present  in  it. 

Microscopical  Examination.- — The  centre  consisted  of  red  corpuscles  and  serum. 

Bordering  on  it  was  a zone  consisting  principally  of  polymorphonuclear  leucocytes, 
which  in  parts  were  karyorrhectic.  In  part  this  zone  was  cracked  and  red  corpuscles 
filled  the  spaces.  There  were  also  polymorphonuclear  cells  scattered  in  the  adjoin- 
ing compressed  alveoli.  Both  in  the  polymorphonuclear  cell  zone  and  outside  was 
distributed  a bright-yellow  pigment  sometimes  diffusely  and  sometimes  in  coarse 
granules.  In  the  most  outward  zone  the'  alveoli  were  less  compressed  and  the  capil- 
laries gorged  with  blood  corpuscles  and  arranged  somewhat  concentrically.  Some 
blood  collections  and  yellow  pigment  patches  were  also  described  in  the  section  out- 
side the  focus,  the  blood  was  filling  some  of  the  alveoli  and  the  pigment  was  within. 
In  some  alveoli,  however,  the  whole  contents  were  yellow.  A small  artery  also  showed 
pigment.  It  seemed  as  if  the  red  corpuscles  had  turned  yellow  ; between  them  were 
unaltered  white  corpuscles. 

Diagnosis. — Pneumonia  circumscripta  apostematosa  et  haemorrhagica.  Infarctus 
haemorrhagicus. 

(6) .  A smooth,  white  focus  surrounded  by  pigment. 

Microscopical  Examination. — The  centre  of  the  section  had  fallen  out.  The 
remnants'  were  white  corpuscles  of  polymorphonuclear  type,  densely  packed,  partly 
karyorrhectic,  staining  intensely.  In  the  periphery  the  alveoli  were  filled  with  serous 
exudate  and  also  with  desquamated  cells.  There  was  a bright -yellow  pigment  pre- 
sent in  the  periphery,  either  scattered  about  or  filling  both  alveoli  and  blood  vessels. 
The  capillaries  on  one  side  were  engorged.  Claudius  stain  showed  clusters  of  fila- 
mentous bacteria  within  the  polymorphonuclear  collections.  These  filaments  were 
interrupted  by  white  spaces  and  the  bacteria  had  thus  a beaded  appearance. 

Diagnosis. — Pneumonia  circumscripta  apostematosa. 

(7) .  In  the  lung  tissue  was  a.  white  porous  focus  showing  yellow  pigment. 

Microscopical  Exanflination. — The  centre  of  the  section  had  fallen  out';  in  the 

periphery  there  were  still  collections  of  pus  cells.  At  one  pole  the  alveoli  were  filled 
with  serum.  There  was  also  much  bright  yellow  pigment  about.  This  was  in  the 
alveoli  surrounding  the  focus.  There  were  also  alveoli  filled  with  red  corpuscles. 
Claudius  stain  showed  clusters  of  bacteria  within  the  pus  collections. 

Diagnosis. — Pneumonia  circumscripta  apostematosa.  Infarctus  haemorrhagicus. 

Epic risis. — The  process  was  apparently  a pvaemic  metastasis 
The  foci  in  some  cases  were  in  advanced  stages  of  demarcation  show- 
ing the  formation  of  capsules;  in  others  the  process  was  more  diffuse 
and  accompanied  by  the  proliferation  of  connective  tissue  between 
the  alveoli.  In  some  places  the  presence  of  yellow  pigment  was 
rather  conspicuous.  It  was  apparently  the  sequel  of  a haemorrhagic 
infarct  and  due  to  emboli  which  were  responsible  for  the  metastases. 
The  cause  of  this  pyaemia  was  looked  for  in  the  presence  of 
bacteria  which  showed  Up  well  when  stained  with  Claudius,  they  had 


the  form  of  filaments  and  were  within  the  polymorphonuclear  col- 
lections. 

XIII.  Defence  Force  Horse  S'.  1328,  an  aged  gelding,  killed  on 
the  25th  June,  1916,  having  given  a positive  mallein  reaction. 

Post-mortem. — In  the  left  lung  were  two  small  haemorrhagic  foci  about  4 mm. 
in  depth  and  6 mm.  across,  slightly  wedge-shaped. 

Microscopical  Examination.— (1).  Near  a bronchus  and  artery  a somewhat  wedge- 
shaped  area,  in  which  the  alveoli  were  filled  with  blood,  also'  the  adjacent  alveoli 
contained  blood  although  not  uniformly  so. 

Diagnosis. — Infarctus  haemorrhagicus  embolicus. 

(2).  A wedge-shaped  haemorrhage  in  the  septum,  some  of  the  adjacent  alveoli  also 
contained  blood,  irregularly  distributed. 

Diagnosis. — Infarctus  haemorrhagicus  embolicus. 

Epicrisis. — These  foci  corresponded  to  ordinary  haemorrhagic 
infarcts  of  quite  recent  origin  and  of  embolic  origin,  as  their  wedge 
shape  would  indicate. 

XIY.  Defence  Force  Horse  destroyed  on  the  1 T tlx  August,  1916, 
on  account  of  a positive  mallein  reaction. 

Two  portions  of  the  lung  were  submitted  for  examination. 

Microscopical  Examination. — (1).  A section  through  a portion  of  a nodule  of  dense 
structure  and  about  6 mm.  in  diameter.  Three  zones  could  be  recognised.  An  outer 
one  in  which  the  alveoli  were  filled  with  homogeneous  substance  (serum)  mingled  with 
desquamated  epithelial  cells.  This  zone  adjoined  the  intermediate  one  in  which  the 
capillaries  were  engorged  with  blood.  On  the  border  line  of  the  two  were  bronchi 
and  blood-vessels,  the  adventitia  of  which  was  thickly  filled  with  round  cells.  The 
peculiarity  of  the  intermediate  zone  was  the  presence  of  fairly  large  accumulations  of 
polymorphonuclear  cells  in  the  alveoli,  the  walls  of  which  were  thickened  in  some 
places.  In  the  thickened  septa  fibrillar  strands  were  visible.  Between  the  polymor- 
phonuclear and  round  cells  were  pale  nuclei,  apparently  belonging  to  the  alveoli.  In 
the  third  zone,  the  centre,  distinct  strands  of  fibrillar  and  fibroblastic  tissue  could  be 
seen.  Between  them  occasionally  were  found  compressed  alveoli,  in  which  epithelial 
cells  were  still  present.  In  some  alveoli  epithelial  cells,  round  cells  and  fibroblasts 
were  present.  The  round  cells  were  of  the  polvblast  type. 

Diagnosis.- — Pneumonia  circumscripta  fibroblastica.  et  suppurativa.  (Granulation 
tissue). 

(2) .  This  section  resembled  the  one  described,  but  the  focus  was  more  uniform 
and  could  be  described  as  a meshwork  of  fibroblasts  ; the  fibrillar  tissue  was  scanty. 
An  arrangement  of  meshes  was  distinct.  In  the  meshes  were  seen  epithelial  cells,  in 
some  cases  exclusively,  in  other  cases  mixed  with  fibroblasts  ; whilst  in  still  others  the 
fibroblasts  apparently  occupied  the  whole  lumen.  There  were  in  some  places  pictures 
resembling  an  epithelial  layer,  composed  of  epithelial  cells  and  fibroblasts  and  also  by 
the  latter  alone.  In  other  meshes  the  polymorphonuclear  cells  and  alongside  epithe- 
lial cells  predominated. 

Diagnosis. — Pneumonia  fibroblastica  circumscripta  et  suppurativa.  (Granulation 
tissue). 

(3) .  This  section  contained  the  largest  focus  and  this  was  placed  in  the  fork  of  a 
bronchus,  the  supporting  connecting  tissue  being  filled  with  round  cells.  The  blood 
vessel  accompanying  the  small  branch  of  the  fork  apparently  contained  a thrombus. 
The  vessel  was  distended  and  the  centre  of  the  lumen  was  occupied  by  a homogeneous 
mass  the  periphery  of  which  was  lined  with  leucocytes.  The  leucocytes  also  pene- 
trated the  adventitia.  Around  this,  portion  was  a stasis,  the  capillaries  were  dis- 
tended and  the  alveoli  filled  with  red  corpuscles.  The  interalveolar  tissue  in  parts  of 
the  focus  was  thickened  due  to  an  increase  of  fibroblasts.  Some  of  the  alveoli  con- 
tained polymorphonuclear  cells  and  some  only  a homogeneous  substance  (serum). 

Diagnosis. — Pneumonia  circumscripta  fibroblastica  et  suppurativa. 

Epicrisis. — The  foci  were  apparently  tlie  result  of  a lobular 
pneumonia,  which  had  led  to  the  formation  of  granulation  tissue, 
the  inflammatory  stimulus  still  being  present  preventing  a definite 
organisation.  Although  somewhat  resembling  the  fibroblastic 
glanders  foci  they  differed  by  the  absence  of  the  typical  chromato- 
tectic  detritus. 


XY.  Donkey  2.  Died  Allerton  Laboratory,  18th  August,  1916. 
The  lung  contained  numerous  small,  greyish,  hard  nodules,  distri- 
buted through  almost  the  whole  lung. 

Microscopical  Examination. — The  alveoli  showed  spindle-shaped  cells  in  bundles. 

A number  of  alv.eoli  so  filled  joined  up  to  form  a patch  of  irregular  outlines.  The 
epithelial  lining  in  some  of  these  alveoli  was  absent.  In  others  it  was  seen  desqua- 
mated, filling  the  clefts  left  by  the  fibroblastic  bands.  The  alveoli  in  the  neighbour- 
hood contained  homogenous  substance  (serum).  A number  of  arteries  of  both  small 
and  large  calibre  contained  white  thrombi,  some  occluding  the  lumen  more  or  less 
completely,  but  the  majority  doing  so  only  partly. 

Diagnosis. — Carnificatio  pulmonum.  Thrombosis. 

Epicrisis. — This  was  apparently  the  sequel  of  a pneumonia  not 
of  a glanderous  or.  helminthic  origin. 

XVI.  Ho  rse  10009,  an  aged  chestnut  gelding,  was  submitted  to 
the  mallein  test  on  the  14th  December,  1915,  with  negative  results. 
The  following  day  the  intrapalpebral  test  was  also  negative;  and  so 
was  the  complement  test  on  the  16th  December,  1915.  The  horse 
was  killed  on  the  29th  September,  1916. 

Post-mortem. — A white  thrombus  was  present  in  the  pulmonary  artery.  In  the 
left  lung  at  the  ventral  border  of  the  posterior  lobe  was  a nodule  of  the  size  of  a 
hazel  nut.  On  section  it  had  an  irregular  outline  and  was  yellowish-white  in  colour 
throughout,  surrounded  by  lung  tissue  which  had  a fleshy  appearance  and  a slightly 
yellowish  tinge. 

Microscopical  Examination. — The  section  showed  the  alveoli  filled  with  a homo- 
geneous substance  (fibrin  and  serum)  and  desquamated  cells.  There  was  a focus  of 
necrosis  present  which  was  bordered  by  a fairly-broad  zone  of  nuclear  detritus.  In 
the  centre  all  colouration  was  absent. 

Diagnosis. — Pneumonia  lobularis  mortificans  (sequestrum). 

Epiciisis. — The  process  was  a fairly  fresh  one;  the  isolation  of 
the  seqtiester  had  not  yet  led  to  the  formation  of  a fibroblastic 
capsule. 

XVII.  Horse  10869,  an  aged  brown  gelding,  malleined  on  the 
19th  December,  1916,  with  negative  result.  Killed  on  the  20th  July, 

1917. 

Post  mortem. — In  the  lungs  were  a number  of  small  nodules,  some  were  haemor- 
rhagic and  contained  a white  centre.  In  the  liver  were  white  nodules,  about  3 mm. 
in  diameter,  apparently  calcified. 

Microscopical  Examination. — (1).  A small  focus,  the  capillaries  and  also  the 
peripheral  alveoli  of  which  were  full  of  red  corpuscles.  In  the  centre  were  some 
alveoli  marked  off  by  engorged  capillaries  and  their  lumens  were  so  densely  packed 
with  leucocytes  that  no  cellular  outlines  were  visible.  Their  nuclei  were  pale  and  not 
very  distinct.  The  adjacent  alveoli  also  showed  cellular  contents  and  here  desqua- 
mation was  evident. 

Diagnosis. — Pneumonia  circumscripta  haemorrhagica.  Infarctus  haemorrhagicus. 

(2) .  Near  a septum  was  a small  round  nodule  the  pith  of  which  was  large  and 
bright  pink  and  containing  nuclear  particles,  surrounded  by  a zone  of  epithelioid  cells 
and  a thick  capsule  of  thick  hyaline  fibres.  In  the  clefts  between  two  adjacent 
bundles  were  drawn  out  narrow  and  spindle-shaped  nuclei  ; these  cells  were  scarce. 
The  hyaline  capsule  was  surrounded  by  a very  narrow  zone  of  round  cells.  Outside 
was  a narrow  strip  of  fibrillar  bundles  and  adjacent  to  it  were  a few  cleftlike  alveoli 
the  epithelial  lining  of  which  had  become  necrotic  (blue-black). 

Diagnosis. — Helminthiasis  nodularis  fibrosa. 

(3) .  Near  the  cross-section  of  a bronchus  which  was  intact,  was  situated  a 
patchy  focus  consisting  of  a nuclear  mass  'in  a pinkish  ground  substance.  The 
centre  contained  a,  hyaline  substance  and  adjacent  to  it  was  a small  haemorrhage.  At 
one  side  of  the  focus  likewise,  was  an  intense  haemorrhage,  larger  than  the*  focus 
itself.  Outside  were  engorged  capillaries. 

Diagnosis. — Infarctus  haemorrhagicus  embolicus. 

(4) .  A small  focus  adjacent  to  a septum,  consisting  in  the  periphery  of  intensely 
engorged  capillaries  and  haemorrhages  and  including  a round  patch  of  alveoli  filled 
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with  nuclear  detritus  containing  in  the  centre  what  appeared  to  be  the  longitudinal 
section  of  a blood  vessel.  The  nuclear  substance  was  densely  packed  and  the  particles 
were  round,  not  karyorrhectic.  A few  alveoli  adjacent  to  the  periphery  of  the  hae- 
morrhagic zone  were  tilled  with  fibrin. 

Diagnosis. — Infarctus  haemorrhagicus  embolieus. 

(5) .  This  focus  resembled  No.  4 very  closely.  It  was  irregularly-shaped  and 
consisted  mainly  of  a large  haemorrhage.  The  detritus  was  similar  to  that  of  the 
former,  but  the  alveolar  septa  were  distinct  as  narrow  pink  bands.  An  oblong  cross- 
section  of  an  artery  was  at  one  end  of  the  nuclear  substance.  At  one  side  was  a 
roundish  collection  of  nuclear  detritus  enclosed  by  a narrow  connective  tissue  capsule, 
distinctly  visible  at  one  but  not  at  the  opposite  side  and  probably  representing  a 
former  bronchus.  Disconnected  with  this  one  focus  and  included  by  the  haemorrhages 
were  two  other  collections  of  nuclear  detritus.  One  was  bordered  by  alveolar  septa, 
the  other  was  apparently  in  a vessel  and  was  of  cylindrical  shape,  the  walls  of  which 
were  indicated  by  two  very  narrow  red  lines. 

Diagnosis. — Infarctus  haemorrhagicus  embolieus. 

(6) .  Alongside  an  intact  bronchus  was  seen  the  cross  and  the  longitudinal  section 
of  a vessel,  the  walls  of  which  were  not  very  distinct  in  the  longitudinal  section, 
showing  merely  up  as  pink  bands.  On  higher  power  they  proved  to  possess  a fibrillar 
structure.  The  cross-section  showed  a distinct  wall  at  one  side  at  least.  Near  to 
this  larger  cross-section  was  a smaller  one  again  with  indistinct  walls.  It  con- 
tained nuclear  substance  consisting  of  fairly,  deeply-stained  round  cells  (pycnosis) 
embedded  in  some  brownish  substance.  The  larger  cross  section  contained  a hyaline 
pinkish  substance  with  some  red  corpuscles  at  one  side.  The  longitudinal  section 
showed  in  the  centre  a pink  amorphous  substance.  This  was  surrounded  by  nuclear 
substance  as  described,  filling  the  lumen  and  leaving  only  at  one  end  a narrow  cleft 
filled  with  red  corpuscles.  This  nuclear  substance  consisted  of  two  distinct  layers,  an 
outer  and  an  inner  one.  The  outer  layer  was  less  disintegrated  than  the  inner  one. 
A similar  nuclear  substance  was  also  present  in  the  alveoli  alongside  this  vessel  fill- 
ing them  entirely.  The  peripheral  alveoli  still  showed  their  capillaries  and  their 
lumens  were  filled  with  red  corpuscles  to  a considerable  extent.  The  inner  ones  were 
indicated  by  faintly-pink,  narrow  bands. 

Diagnosis. — Infarctus  haemorrhagicus  embolieus. 

(7) .  This  focus  resembled  No.  6.  The  haemorrhage  was  diffuse  and  polymorpho- 
nuclear cells  were  present  in  it,  arranged  in  alveoli.  It  was  partly  broken.  Some 
cross  and  longitudinal  sections  of  vessels  which  contained  red  masses  of  compact  cor- 
puscles were  present.  One  small  cross-section  showed  a homogeneous  substance. 

Diagnosis. — Infarctus  haemorrhagicus  embolieus. 

Epicrisis. — This  was  a case  of  embolism,  leading  to  the  forma- 
tion of  haemorrhagic  infarcts  and  a purulent  circumscript  pneu- 
monia. The  nodular  foci  suggested  glanders,  particularly  because 
of  the  presence  of  soft  white  centres.  The  microscopic  examination 
did  not  support  this  suspicion. 

XVIII.  Horse  11062,  an  aged  dark  brown  gelding,  was  mal- 
leined  on  the  30th  March,  1917.  In  this  test  it  gave  a temperature 
reaction.  The  intrapalpebral  test  on  the  10th  April,  1917,  was  nega- 
tive. The  horse  died  of  horse-sickness  on  the  13th  April,  1917. 

Post-mortem. — Some  nodules  were  present  in  the  lung.  No.  1 on  section  darker 
in  colour  than  the  surrounding  lung  tissue,  size  of  a split  pea.  showed  several  raised 
white  centres  and  had  a gritty  feel.  No.  2 was  a white  nodule.  No.  3 size  of  a 
split  pea  was  irregularly  outlined,  yellowish,  appeared  oedematous,  showed  a few 
greyish  white  spicules  projecting. 

Microscopical  Examinations. — (1).  In  this  section  was  a large  bronchus  with  a 
flattened  lining,  the  epithelial  cells  of  which  in  parts  were  apparently  proliferating  : 
a number  of  cross-sections  of  bronchi  were  filled  with  desquamated  cells  and  mucus, 
the  alveoli  were  obliterated  by  filled  capillaries  in  the  septa  between  them  and  by 
desquamated  cells. 

Diagnosis. — Bronchitis  catarrhalis. 

(2) .  This  was  a septum  thickened  by  connective  tissue.  In  the  centre  was  a 
focus  of  fibroblastic  tissue,  the  fibroblasts  were  arranged  in  bundles  and  coursing  in 
various  directions.  This  focus  was  surrounded  by  vessels  and  capillaries  filled  with 
bloofl.  The  bundles  included  dust  cells  with  yellow  granules. 

Diagnosis. — Pneumonia  fibroblastica.  interlobularis.  (Granulation  tissue). 

(3) .  A cross-section  through  two  bronchi  whose  lumens  were  filled  with  mucus, 
the  walls  were  partly  defective  and  in  the  adjoining  alveoli  was  some  serous  sub- 


stance.  The  septa  were  thickened  and  contained  fairly  numerous  pigmented  cells  with 
brown  granules. 

Diagnosis. — Bronchitis  catarrhalis. 

Epicrisis. — Here  were  two  different  processes.  That  described, 
as  Bronchitis  was  apparently  of  recent  origin.  The  cause  of  the 
Pneumonia  fibroblastica  was  not  clear. 


PART  IV.  SUMMARY— COMPARISON  OF  THE  PARASITIC 
WITH  THE  GLANDERS  NODULE. 

The  comparison  of  the  detailed  descriptions  of  both  the  glanders 
-and  the  helminthic  nodules  show  that  the  etiologically  different 
lesions  have  from  a pathological  histological  point  of  view  an 
analogous  structure  and  a great  similarity,  which  increases  as  the 
process  of  pathological  organisation  proceeds.  Both  processes  begin 
as  a localised  pneumonia,  in  which  the  exudative  phenomena  are 
prevailing.  In  the  case  of  the  glanders  focus  it  is  the  neutrophile 
leucocyte  which  appears,  in  the  case  of  the  helminthic  focus  it  is  the 
eosinophile.  If  in  the  case  of  glanders  the  exudation  of  fibrin  is 
more  abundant  than  in  the  case  of  the  helminthiasis,  then  this  is  pro- 
bably due  to  a greater  injurious  effect  on  the  vascular  system  by  the 
more  diffusable  glanders  toxins.  The  object  of  the  cell  emigration 
is,  how-ever,  an  apparent  one  and  is  intended  for  the  seclusion  of  the 
injurious  elements.  In  the  case  of  glanders  the  neutrophile  cells  are 
mobilised  for  this  purpose,  and  the  eosinophiles  in  the  case  of  the  liel-  , 
minthic  invasion.  We  might  call  this  interesting  phenomenon  a 
division  of  labour  on  the  part  of  the  protective  forces  of  the  animal’s 
system,  which  here  shows  two  different  cell  types  at  its  disposal 
for  the  purpose  of  defence.  Whilst  thus  a pneumonic  focus  due  to 
helminthic  invasion  can  be  recognised  by  the  presence  of  eosino- 
philes in  its  earliest  stages,  that  due  to  a glanderous  infection  does 
not  differ  from  any  other  bacterial  infection  so  long  as  the  neutro- 
phile cells  are  intact.  But  these  cells  soon  undergo  changes  which 
lead  to  a destruction  of  the  nuclei  known  as  chromatotexis,  a 
karyorrhectic  process,  in  which  the  nuclear  fragments  break  up 
gradually  and  slowly  into  particles  and  finally  disappear.  Also 
in  the  process  of  the  cell  accumulation  there  would  appear  to  be  a 
difference  between  the  two  processes,  viz.,  a rich  collection  of 
eosinophiles,  so  abundant  that  all  lung  structure  becomes  obliterated, 
whilst  in  the  case  of  the  glanders  nodule  the  normal  lung  struc- 
ture is  much  less  obscured,  the  outlines  of  the  alveoli  being 
recognised  even  in  the  necrotising-  portion  of  the  focus.  It  is  pos- 
sible that  this  phenomenon  is  connected  Avith  the  functions  of  the 
two  cell  types.  It  is  held  that  the  neutrophile  cell  acts  in 
the  first  instance  chemicallv  by  releasing  its  antitoxic  neu- 
tralising substances.  The  peculiar  chromatotectic  disintegration 
may  be  a phase  in  this  process,  which  might  also  be  conceived  as  a 
ehemico-physical  one,  in  which  the  dispersion  of  the  nuclear  detritus 
increases  the  absorbtive  surface  and  thus  prevents  the  diffusion  of 
soluble  toxin  into  the  periphery.  That  the  bacilli  are  not  destroyed 
in  the  glanders  nodule  has  been  known  for  a long  time;  their 
presence  can  be  shown  bv  means  of  cultures.  The  defensive  action 
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thus  would  appear  to  be  directed  against  the  soluable  aggresive 
toxins.  In  the  case  of  the  helminthic  infection  the  de- 

fence is  apparently  intended,  in  the  first  instance,  to  occlude  the 
parasite,  hence  the  thick  collection  of  cells.  In  immediate  con- 
tact with  its  body  the  cells  partly  disintegrate,  and  thus  probably 
substances  are  released  which  are  intended  for  a similar  purpose 
as  in  glanders  and  also  for  the  digestion  of  the  parasite.  The 
toxin  not  being  so  diffusible  and  the  digestive  enzymes  being  re- 
quired centripetaliy,  disintegration  of  the  cells  is  limited  to  the 
immediate  surroundings. 

The  first  object  of  cell  emigration  apparently  is  the  seclusion 
of  the  noxis.  To  this  the  vascular  and  connective  tissue  react  with 
an  inflammatory  process  which,  of  course,  remains  so  long  as  the 
stimulus  is  present.  It  is  interesting  to  note  that  in  this  defensive 
action  the  inflammatory  process  recedes  as  soon  as  the  necrosis  of 
the  affected  elements  has  become  pronounced,  when  another  patho- 
logical process,  that  of  organisation,  becomes  evident.  In  both  in- 
fections, glanderous  and  helminthic,  it  proceeds  on  similar  lines, 
viz.  : via  the  production  of  fibroblastic  tissue  to  that  of  fibrous 
tissue.  Nevertheless  the  fibroblastic  cell  proliferation,  the  appear- 
ance of  lymphocytes  and  polyblasts  may  be  considered  to  be 
partly  connected  with  the  introductory  primary  inflammation. 
In  this  process-  epithelioid  cells  and  giant  cells  appear,  which 
are  more  frequently  found  in  the  case  of  glanders  than  in 

the  case  of  helminthiasis.  These  cells  have  apparently  all 

the  same  origin ; transitions  from  one  into  the  other  can  be 
observed  and  their  presence  may  be  looked  upon  to  represent  an 
increased  function  on  the  part  of  the  connective  tissue  in  response 
to  the  stimulus  still  present.  It  apparently  represents  and  is  still 
intended  as  a defensive  action  towards  the  toxic  influence,  since 
these  cells  collect  mainly  in  the  inner  periphery  of  the  foi'ming 
capsule  and  centripetaliy  undergo  necrosis.  This  process  in  the 
case  of  glanders  apparently  continues  for  a long  time,  the  bacteria 
in  the  centre  not  dying  off;  whereas  in  the  helminthiasis  it  sooner 
comes  to  a standstill,  the  parasite  dying  off  or  otherwise  disappear- 
ing. Also  in  the  helminthic  nodules  the  inner  periphery  of  the 
epithelioid  cell  zone  is  observed  to  undergo  necrosis,  but  to  a much 
smaller  extent  than  in  glanders.  This  necrosis  may  be  interpreted  to 
be  caused  by  the  escape  of  toxin  in  the  disintegration  of  the  parasite. 
Once  the  noxis  is  removed  permanently  the  final  organisation  appar- 
ently proceeds  fairly  quickly  and  leads  to  the  formation  of  the  fibril- 
late,  and  hyaline  capsule  which,  in  turn,  disappears  until  only  a cen- 
tre is  left  apparently  destined  to  be  finally  calcified.  In  the  case  of 
glanders  the  final  stages  were  not  recognised,  one  nodule  was  ob- 
served to  calcifv  in  the  centre  whilst  the  epithelioid  cell  zone  was 
still  present.  There  is,  however,  no  reason  to  suggest  that  the 
process  should  take  a different  course  once  the  toxogenetic  bacteria 
are  finally  removed,  since  the  presence  of  the  necrotic  central  sub- 
stance acting  as  a foreign  body  on  the  connective  tissue  must  of 
necessity  lead  to  its  occlusion.  This  occlusion  takes  the  shape 
of  an  organisation  similar  to  that  seen  in  a thrombus,  and  so- 
forms  a cicatrix.  The  one  observation  however  in  which  an 
actual  deposition  of  lime  salts  bad  taken  place  should  prove  that 
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calcification  is  the  usual  issue.  This  process  seems,  however,  to  be 
a rare  one,  and  there  are  difficulties  in  recognising  it  in  its  latest 
stages.  Parasitic  and  glanderous  nodules  resemble  each  other  in 
their  fibrous  organisation,  and  the  older  the  process  the  greater  the 
similarity.  So  long  as  the  eosinophile  cells  are  present  in  the 
periphery  and  in  relation  to  the  nodule  itself  so  long  a distinguish- 
ing factor  is  present.  But  even  when  these  have  disappeared  the 
origin  of  a nodule  can  he  recognised  for  a long  time  by  the  pink 
or  dark  staining  of  the  central  mass,  which,  in  the  parasitic  nodule, 
remains  for  a very  long  period.  In  glanders  the  reverse  takes 
place,  the  central  mass  tends  to  become  paler,  it  fades  in  the  pro- 
gress of  further  organisation,  the  nuclear  substance  breaks  up  to 
fine  granules  which  finally  disappear.  In  parasitic  nodules  the 
nuclei  becomes  pycnotic,  and  together  with  the  eosinophile  sub- 
stance, which  apparently  is  of  a persistent  nature,  tends  to  remain 
pink  or  dark  pink.  In  the  examinations  under  discussion  no 
nodules  were  seen  in  which  there  might  have  been  any  doubt  as  to 
their  origin  except  in  those  in  which  the  centre  was  fully  calcified, 
and  in  which  thus  this  difference  of  shading  in  the  necrotic  sub- 
stance could  be  no  longer  observed. 


The  Macroscopic  Aspect  of  the  Nodules  and  the  Differential 
Diagnosis. 

The  Glanders  Nodule. — The  difficulty  of  distinguishing  by 
naked  eye  glanders  and  parasitic  nodules  must  be  admitted  in  many 
instances.  The  description  of  their  histological  structure  shows  in 
certain  stages  a great  similarity.  Experience  has  shown  that  in 
the  -case  of  a horse,  killed  as  a mallein  reactor,  first  of  all  the 
examiner  tries  to  find  the  nodules  by  palpation,  and  whenever  the 
tissue  has  a lumpy  or  shotty  touch,  it  is  considered  to  be  suspicious. 
The  difficulties  begin  when  the  suspicion  should  be  removed ; be- 
cause the  naked  eye  appearance  of  the  nodule  is  frequently  so  con- 
fusing that  the  benefit  of  the  doubt  is  most  often  given  to  glanders. 

An  attempt  is  made  hereafter  to  relate  the  description  of  the 
macroscopic  nodule  to  its  histological  structure  in  its  different 
evolutive  phases  and  a comparison  is  drawn  with  the  naked  eye 
observations  recorded.  The  glanders  nodule  begins  as  a miliary 

pneumonia,  in  which  the  process  of  exudation  is  well  pronounced, 
the  cellular  element  being  the  polymorphonuclear  neutrophiles, 
the  liquid  being  plasma  which  coagulates  and  fibrin  is  deposited, 
thus  separating  from  the  serum,  which  soaks  through  the  whole 
structure ; these  inflammatory  phenomena  are,  of  necessity,  in- 
itiated with  a vascular  disturbance.  Hence  macroscopically  we 
can  expect  the  presence  of  a hyperaemia  in  the  beginning  which, 
in  the  progress  of  the  further  process,  however,  becomes  limited  to 
the  periphery.  Accordingly  the  area  will  appear  injected  and 
reddened.  Where  the  emigration  of  the  neutrophiles  has  been 
directed  to  one  definite  place,  a small  nodule  will  appear,  which 
will  be  translucent  as  long  as  the  white  cells  are  intact,  collections 
of  healthy  intact  neutrophiles  being  translucent.  These  -cells, 
however,  soon  disintegrate.  At  the  same  time  the  deposit  of  fibrin 
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takes  place  wlien  all  transparency  disappears,  and  an  opacity  will 
be  noted.  The  translucent  early  stage  is  thus  a very  short  one, 
and  we  may  say  one  which  is  accordingly  very  rarely  met  with, 
with  perhaps  the  exception  of  experimentally  produced  cases,  when 
the  foci  may  be  more  numerous  than  found  in  a case  of  naturally 
contracted  glanders  (vide  Hutyra’s  observation).  Once  the  fibrin- 
ous miliary  focus  has  been  formed  it  appears  in  section  as  a 
greyish-reddish'  area  of  somewhat  irregular  outlines,  the  cut  sur- 
face being  slightly  granular  and  protruding  whilst  the  adjacent- 
periphery  appears  smooth,  gelatinous  and  injected,  the  alveoli  being 
filled  with  collateral  oedema  and  desquamated  cells  and  the  capil- 
laries engorged  with  blood.  A somewhat  later  stage  will  appear 
differently  to  the  naked  eye.  The  disintegration  of  the  poly- 
morphonuclear cells  and  the  formation  of  necrotic  substance 
.leads  to  an  increase  in  the  opacity  of  these  parts  which 
become  dirty  white,  so  that  a central  white  pith  contrasts 
with  a greyish-reddish  gelatinous  surrounding.  The  relative 
extents  of  these  two  zones  vary  in  width  in  different  nodules 
and  even  sometimes  in  the  same  nodule.  The  transition 

from  the  outer  zone  to  the  centre  is  by  no  means  well  demarcated, 

although  the  most  central  one  appears  distinctly  as  a white  pith, 

which  now  represents  a small  abscess.  It  has  a soft  consistence, 

and  by  cutting  the  nodule  it  frequently  is  removed  by  the  knife, 
so  that,  a little  hollow  is  formed  or  the  whitish  substance  prot-udes 
slightly  over  the  surface.  The  fibroblastic  organisation  now  begins;  it 
forms  a transition  stage.  A zone  around  the  necrotic  white  centre  is 
more  and  more  defined  as  a greyish-white,  dense  and  smooth  some- 
times transparent  capsule,  with  the  tendency  to  become  more  and  more 
white  towards  the  periphery,  which  is,  however,  not  well  marked 
off,  the  fibrillar  strands  running1  into  the  adjacent  septa ; such  a 
formation  cannot  be  lifted  out  with  the  knife.  The  pith 
which  is,  more  or  less  liquid,  subsequently  becomes  inspissated;  it 
is  dirty  white  to  yellow  in  colour,  and  in  removing  it  with  the 
point  of  a knife  appears  somewhat  sticky.  The  fibrillar  tissue  in- 
creases in  quantity  and  the  capsular  character  of  the  nodule  be- 
comes more  and  more  pronounced.  The  peripheral  hyperaemic- 
zone  gradually  disappears.  No  stages  beyond  this  were  noted,  but 
they  would  appear  to  become  now  identical  with  those  observed  in 
helminthic  nodules  with  probably  a difference  in  the  peripheral 
arrangement  of  the  fibrillae.  Only  one  calcified  nodule  was  ob- 
served which  had  not  reached  the  latest  stage  in  the  organisation. 
In  the  evolution  as  outlined  variations  do  occur.  In  the  earlier  stages 
the  presence  of  blood  sometimes  interferes.  The  injected  blood 
vessels  may  persist  for  a longer  or  shorter  time  in  the  central 
portions  of  the  fibrinous  pneumonic  patch  or  haemorrhages  may 
occur  in  any  portion  of  it.  The  colour  will  thus  be  more  reddish, 
the  appearance  patchy  in  accordance  with  the  extent  of  the  extra- 
vasations. The  capsule  when  consisting  of  young  fibroblasts  is 
more  or  less  translucent.  A nodule  cut  tangentially  through  this 
capsule  would  thus  be  described  as  translucent,  also  young  fibro- 
blastic cells  when  intact  are  transparent.  When  the  pith  is  very 
small  the  whole  nodule  may  appear  translucent.  As  abnormal 
nodules  may  be  considered,  those  which  appear  as  a suppurating 


grau  illation  tissue,  they  show  no  peculiarities  that  would  dis- 
tinguish them  from  any  other  suppurating  granulation  tissue.  As 
a guidance  for  their  interpretation  may  serve  the  presence  of  ty- 
pical glanders  nodules  alongside,  which,  however,  are  not  present 
in  all  cases.  These  nodes  and  nodules  appear  more  opaque,  diffuse 
greyish-white,  with  irregular  outlines,  sometimes  as  a broken  down 
suppurating  ulcer. 

The  Helminthic  Nodule. — The  helminthic  nodule  shows  greater 
variations  in  its  macroseopical  description  than  the  glanderous 
one,  and  this  is  due  to  its  topographic  position,  most  of 

the  nodules  originating  in  the  bronchi.  The  presence  of 
the  supporting  connective  tissue  which  becomes  infiltrated 
with  cells  the  size  of  the  bronchus  and  the  changes  that 

take  place  in  its  wall,  together  with  the  various  sizes  and 

shapes  the  plug  in  its  lumen  may  take,  all  determine  the 

macroseopical  aspect.  The  typical  parasitic  nodule  in  contradis- 
tinction to  the  glanderous  one  is  translucent,  the  eosinophile  cells 
remain  intact  for  a much  longer  period  than  the  neutrophiles. 
Only  in  the  centre  do  they  undergo  necrosis.  These  centres  appear  as 
well  defined  white  specks,  which  may  have  different  shapes  and  sizes, 
according  to  their  situation,  whether  in  a lumen  of  a bronchus  or 
in  the  alveolar  tissue;  they  are  frequently  of  irregular  outlines 
and  usually  stretched  in  the  longtitudinal  direction.  Their  con- 
sistency is  not  so  soft  as  in  glanders  and  resembles  more  that  of 
putty.  The  nodule  remains  translucent  for  a considerable  period  and 
whilst  the  fibroblastic  organisation  takes  place.  Subsequently  it 
gradually  becomes  white.  A definite  capsule  is  then  formed,  which  to- 
wards both  peripheries  is  fairly  well  defined  and  in  contradistinction 
to  the  glanders  nodule,  where  the  outer  periphery  is  indistinct.  The 
older  the  nodule  the  more  are  the  characters  of  a fibrous  nodule 
pronounced.  The  pith  in  the  centre  increases  in  size  and  assumes 
more  roundish  contours.  The  necrotic  substance  has  a dirty 
whitish-yellow  appearance  including  fine  granules,  it  protudes 
over  the  cut  surface,  it  is  crumbly,  calcareous  and  hard  spicules 
are  frequently  present.  The  capsule  becomes  thick,  white  and 
hard,  hornlike  in  consistency.  Finally,  the  necrotic  pith  still 
having*  increased,  there  is  but  a thin  capsule  left.  The  capsule 
is  well  separated  from  the  adjacent  alveolar  tissue,  so  that  the 
nodule  can  be  lifted  or  squeezed  out.  The  consistency  of  this  pith 
is  calcareous,  brittle  or  hard,  and  can  no  longer  be  cut,  resembling 
a small  marble.  It  is  in  the  younger  processes  where  discrepancies 
in  the  macroscopic  description  occur  when  in  the  formation 
of  the  nodule  other  processes  than  eosinophile'  cell  emigration 
interfere,  viz:  hyperaemia  and  haemorrhage;  the  exudation  of 

fibrin  and  the  presence  of  a transudate,  that  permeates  the  adjacent 
tissue;  the  desquamation  of  the  alveolar  epithelial  lining;  the  dis- 
tribution of  cells  in  the  different  parts  of  the  tissue  and  their 
arrangement  in  clusters  or  streaks;  the  irregular  distribution  of 
fibroblastic  and  fibrillar  tissue.  All  these  factors  contribute  to  the 
formation  of  a smaller  or  larger  focus  of  irregular  outline  of  dif- 
ferent colour  and  consistency,  appearing  as  a pale  yellow,  fleshy 
or  fibrous  nodule.  It  is  a most  constant  observation  that  the  hel- 
minthic focus  is  a translucent  grey  nodule  in  one  of  its  earliest 
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stages  and  a white  fibrous  and  calcareous  one  in  its  later  and 
latest  stages.  The  translucent  parasitic  nodules  may  be  mistaken 
for  the  very  small  lymph  nodules,  "which,  however,  are  not  fre- 
quently met  with.  These  possess  a thin  fibrillar  capsule.  In  the 
fibrous  stage  a parasitic  nodule  may  be  mistaken  for  glanders,  but 
the  difference  in  the  consistency  and  in  the  appearance  of  the  cen- 
tral pith  and  the  ill-defined  outer  periphery  should  • serve  as  dis- 
criminating diagnostic  symptoms. 

The  Nodule  of  non-Glanderous  and  non-Parasitic  Origin. — 
These  nodules  and  nodes  have  no  definite  macroscopical  appear- 
ances, they  do  not  always  form  well  defined  foci,  they  appear 
as  haemorrhages,  consolidations,  abscesses,  sequesters,  and  they 
lead  to  the  formation  of  cicatricial  tissue.  Nevertheless,  any  of 
these  may  give  rise  to  suspicion,  since  glanders  also  can  take  an 
atypical  course  and  lead  to  the  formation  of  a suppurating  granu- 
lation tissue  and  a fibrous  organisation  (Malleosis  occalescens). 
Whilst  thus  macroscopically  there  are  sufficient  indications  to  dis- 
tinguish between  the  different  nodules  in  the  greatest  number  of 
cases,  there  are  some  abnormally  built  lesions  in  which  the  origin 
cannot  be  recognised  without  the  histological  examination. 

Mullein  Reaction  and  Glanders  Diagnosis. 

A perusal  of  the  casuistics  will  show  that  there  is  in  several 
cases  a discrepancy  between  the  diagnosis  of  glanders  as  obtained 
by  means  of  the  mallein  reaction®  (subcutaneous  and  intrapalpe- 
bral)  or  the  complement  fixation  and  agglutination  test  on  the  one 
and  the  pathological  anatomical  examination  on  the  other  side.  The 
number  of  cases  in  which  this  discrepancy  occurred  would 
suggest  the  non-reliability  of  the  methods  employed.  Practi- 
cal experience  has,  however,  shown  that  any  one  or  all 
these  tests,  when  . systemically  employed,  afford  an  almost 
certain  means  of  detecting  glanders.  This  fact  cannot  be 
denied.  The  discrepancies  that  occurred  coiild  be  explained 
in  different  ways.  In  the  instances  where  the  diagnosis 
intra  life  was  positive  and  post  mortem  negative,  the  most  likely 
explanation  was,  that  on  post-mortem  examination,  not  all  lesions 
were  detected,  and  since  glanders  lesions  may  be  present  in  other 
organs  than  the  lungs  they  may  frequently  be  difficult  to  find. 
Again,  in  the  selection  of  the  nodules  no  discrimination  was  ob- 
served, and  thus  most  likely  the  glanderous  ones  were  sometimes 
missed.  In  several  cases,  however,  particular  care  was  taken  to 
obtain  all  nodules  present,  and  yet  glanderous  ones  were  not  found 
amongst  them.  The  positive  results  of  the  complement  fixing  and 
the  agglutination  test  after  a negative  mallein  test  find  a probable 
explanation  in  the  appearance  of  specific  antibodies  in  response  to 
the  antigen  contained  in  the  mallein.  In  the  case  of  positive  re- 
sults after  negative  diagnosis,  the  one  explanation  is,  that  the  ani- 
mals at  the  time  were  probably  in  an  incubative  stage,  and  that 
the  condition  for  an  allergic  reaction  had  not  been  obtained, 
whilst  in  other  cases  as  a result  of  the  saturation  of  the  body  with 
toxin,  this  stage  had  passed.  Considering,  however,  the  care  that 
was  systematically  employed  in  the  diagnosis  of  glanders  and  in 
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the  interpretation  of  the  results  obtained  therefrom,  the  conclusion 
is  nevertheless  justified,  that  the  mallein  or  any  other  diagnostic 
means  occasionally  lead  to  doubtful  and  erroneous  results,  not  so 
much  in  the  failure  of  tracing  infected  horses,  as  producing  re- 
actions in  healthy  horses.  Nevertheless,  .the  eradication  of  the  dis- 
ease by  means  of  these  tests  becomes  practical  at  the  expense,  of 
course,  of  a number  of  animals  that  are  not  infected  with  glanders. 
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EXPLANATION  OF  PLATES. 

(Nodes  and  Nodules  in  the  Lungs  of  South  African  Horses). 

Fig.  1. — Pneumonia  fibrinosa  malleosa.  Magn.  35  x. 

Fig.  2. — Malleosis  nodularis.  Epithelioid  cell  zone  and  fibrillar  capsule.  Magn. 

45  x. 

Fig.  3. — Malleosis  nodularis.  Epithelioid  zone  well  developed,  round  cell  zone  and 
fibrous  capsule.  Magn.  30  x. 

Fig.  4. — Malleosis  nodularis.  Epithelioid  cell  zone  and  thick  fibrillar  capsule. 

Magn.  15  x. 

Fig.  5. — Malleosis  nodularis.  Calcified  centre.  Thick  epithelioid  cell  zone,  round 
cell  zone  and  fibrillar  capsule.  Magn.  45  x. 

Fig.  6. — Bronchitis  and  Pneumonia  helminthica.  Portion  of  a focus  in  which  the 
alveoli  are  filled  with  eosinophile  cells  and  a bronchus  with  necrotic  pink- 
ish substance.  Magn.  20  x. 

Fig.  7. — Pneumonia  helminthica.  Nematodes  in  a-  focus  of  eosinophile  cells  sur- 
rounded by  a zone  of  epithelioid  cells,  the  innermost  of  which  are  radially 
placed.  Magn.  45  x. 

Fig.  8. — Pneumonia  helminthica.  A focus  with  nematodes  in  an  eosinophile 
detritus.  Magn.  45  x. 
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Fig.  9. — Bronchitis  and  Peribronchitis  helminthics.  A fresh  stage.  A small  pink- 
ish plug  and  eosinophiles  in  a small  bronchus  and  eosinophiles  in  the 
surrounding  alveoli.  Magn.  50  x. 

Fig.  10. — Bronchitis  and  Peribronchitis  helminthics.  The  plug  has  fallen  out.  Magn. 
15  x. 

Fig  11. — Bronchitis  and  Peribronchitis  helminthica.  A bronchus  with  a pycnotic 
pink  focus.  • 

Fig.  12. — Bronchitis  and  Peribronchitis  helminthica.  The  pink  plug  contains  nema- 
todes. Magn.  20  x. 

Fig.  13. — Helminthiasis  nodularis.  The  centre  consists  of  eosinophile  detritus  with 
pycnotic  nuclei,  the  inner  capsule  is  the  homogeneous  coarse  fibre  cell. 
Eosinophiles  are  in  the  surrounding  connective  tissue  capsule.  Magn. 
20  x. 
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The  text  books  on  Veterinary  Pathology  and  Surgery  contain 
little  about  the  paralysis  of  the  oesophagus,  and  it  is  even  doubted 
whether  it  does  occur  independently  of  a paralysis  of  the  pharynx. 
Of  the  cases  that  are  recorded  in  the  literature,  four  were  observed 
as  a sequel  to  some  traumatic  injury  to  which  the  horse  had  been 
exposed ; whereas  in  some  other  cases  no  cause  could  be  suggested 
(Hutyra  and  Marek).  The  symptoms  that  characterize  paralysis 
of  the  oesophagus  are  given  as  follows:  “The  mastication  of  the 

food  takes  place  normally,  gradually  the  oesophagus  fills  itself  with 
ingesta  and  stands  out  in  the  left  jugular  groove  as  a firm  or  some- 
what soft  cylindrical  body.  Once  the  filling  of  the  oesophagus  is 
complete  deglutition  becomes  impossible  and  regurgitation  takes 
place.” 

In  the  course  of  the  experiments  in  connection  with  the  im- 
munisation of  horses  against  horse-sickness  symptoms  were  noted 
on  several  occasions  that  corresponded  in  every  description  with 
those  described,  and  it  appeared  that  paralysis  of  the  oesophagus 
was  not  an  uncommon  experience  as  a .sequel  of  that  form  of  horse- 
sickness  commonly  known  as  dikkop.  This  paralysis  was  observed 
amongst  animals  that  had  been  submitted  to  the  process  of  im- 
munisation, including  horses  inoculated  both  at  the  laboratory  and 
in  the  practice.  Experience  has  shown  that  amongst  mules  very 
few  cases  occurred,  whilst  amongst  horses  they  were  more  frequent, 
and  the  explanation  for  this  is  most  likely  the  fact  that  a greater 
number  of  horses  suffer  from  severe  dikkop  than  mules.  The  dis- 
ease has  been  noted  by  the  writer  in  inoculated  animals  only,  but 
evidence  has  been  brought  forward  that  it  has  also  been  observed 
in  horses  and  mules  which  contracted  horse-sickness  in  the  natural 
way  and  showed  all  the  symptoms  of  a dikkop. 

Etiology. — Of  the  cases  that  came  under  notice,  fifteen  (all  in 
horses),  are  given  in  some  detail  in  the  appendix.  They  had  all 
been  injected  with  a horse-sickness  virus  and  a horse-sickness  fever 
reaction  resulted  in  the  usual  way,  which  varied  somewhat  in 
length  in  the  different  horses,  but  generally  was  of  a mild  type. 
In  one  case  the  dikkop  appeared  as  a result  of  a hyperimmunisation 
after  transfusion,  and  in  a horse  which  previously  had  passed 
through  two  attacks  of  horse-sickness  of  the  dikkop  type.  The 
first  observations  date  back  to  1908.  Of  late  years  the  occurrence 
was  more  frequent,  and  the  fact  finds  an  explanation  inasmuch  as 
more  recently  a greater  number  of  horses  have  been  submitted  to  the 
immunisation  process,  and  the  increase  of  cases  stands  in  correspond- 
ing proportion.  However,  this  explanation  would  not  appear  to  hold 
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in  some  observations  which  were  made  in  connection  with  particular 
viruses  that  had  been  utilised  in  some  experiments.  In  one  and 
the  same  experiment  on  a limited  number  of  horses  (90 — 100), 
two  cases  were  noted  in  succession,  so  that  the  question  suggested 
itself  whether  the  paralysis  was  perhaps  connected  somehow  with 
the  particular  virus  employed.  Reference  to  this  will  again  be  made 
under  pathogenesis.  In  the  evolution  of  horse-sickness  after  virus  in- 
jection, the  symptoms  that  characterize  a dikkop  swelling  appear 
towards  the  conclusion  of  the  fever  reaction,  or  even  after  the  re- 
turn of  the  temperature  to  the  normal  level  ; thev  increase  in  most 
cases  rapidly  to  reach  a maximum  in  severity,  and  then  disappear. 
The  intensity  varies  considerably  in  different  animals  from  a 
moderate  bulging  of  the  fossa  temporalis  to  a swollen  head  and 
neck  which  gives  the  horse  the  appearance  of  a hippopotamus.  It 
was  after  the  onset  of  these  swellings  that  paralysis  of  the  oeso- 
phagus occurred.  The  experience  has  generally  been  that  in  those 
cases  of  dikkop  which  appear  before  the  thirteenth  or  fourteenth 
day  after  the  injection  of  the  first  virus,  the  swellings  of  head  and 
neck  -were  most  severe.  Of  the  fifteen  horses  which  came  under 
consideration,  in  nine  cases  the  paralysis  was  noted  in  dikkop 
which  appeared  on  or  before  the  thirteenth  day,  and  in  five  cases 
on  or  after  the  fourteenth  day.  The  case  of  hyperimmunisation 
stands  by  itself — the  dikkop  appeared  at  such  an  exceptionally 
early  date  as  the  fifth  day.  It  would  thus  appear  that  the  ap- 
pearance of  the  paralysis  stands  in  some  relation  to  the  severity 
of  the  dikkop.  This  also  holds  generally  for  the  cases  which  oc- 
curred after  the  fourteenth  day.  There  were  one  or  two  exceptions 
in  which  the  dikkop  was  not  so  very  severe  in  horses  that  subse- 
quently developed  the  paralysis.  It  was  noticed  in  one  -case  only 
that  paralysis  appeared  soon  after  the  onset  of  the  dikkop,  viz: 
the  day  after,  in  which  case  dikkop  was  diagnosed  the  twelfth  day 
and  paralysis  the  thirteenth  day.  In  all  the  other  cases  there  was 
a longer,  interval  between  the  two  dates.  It  was  three  days  later 
on  four  occasions,  four  days  on  two  occasions,  five  days  on  four 
occasions,  seven  on  one,  and  eight  on  two  respectively.  It  was  the 
longest  in  those  cases  which  developed  dikkop  at  an  early  time. 
The  appearance  of  paralysis  was  thus  connected  with  horse-sickness 
and  apparently  represented  a sequel  of  a severe  form  of  dikkop. 

Symj)loinatology. — The  first  symptom  that  attracted  attention 
was  the  presence  of  ingesta  in  the  nostrils.  The  onset  was  sudden 
as  a rule.  It  was  noted  on  some  occasions  that  the  horse,  when 
examined  in  the  afternoon  or  evening  of  one  day,  would  drink  its 
water  in  the  usual  manner  and  eat  its  food  normally,  and  next 
morning  would  be  found  standing  against  a wall  of  the  loosebox 
besmeared  with  ingesta.  On  closer  examination  the  ingesta  could 
be  found  hanging  around  the  nostrils.  In  some  horses  it  was  the 
coughing  that  first  drew  the  attention,  whilst  in  one  or  two,  the 
severity  of  the  swellings  of  the  throat  suggested  the  complication 
and  the  drinking  test  confirmed  the  suspicion.  The  horses  were, 
with  few  exceptions,  thirsty,  and  in  the  course  of  events  this  thirst 
increased,  hence  water  that  was  offered  to  them  was  eagerly  par- 
taken of.  Some  horses  put  their  mouths  hastily  into  the  bucket 
and  immediately  sucked  the  water  up,  and  in  the  usual  normal  manner 
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the  act  of  swallowing  was  carried  out,  accompanied  by  the  movement 
of  the  pharynx  and  by  the  particular  deglutition  noise,  but  after  two 
or  more  mouthfuls  had  been  taken  the  water  returned  through  the 
nostrils.  At  first  a few  drops  were  seen  trickling  out,  and  suddenly 
a stream  escaped  and  continued  so  long  as  the  horse  repeated  the 
attempts  at  deglutition.  These  w^ere  sometimes  interrupted  by  fits 
of  coughing  and  by  a subsequent  movement  of  the  neck  which 
revealed  the  presence  of  pain.  The  latter  symptoms  were  usually 
more  frequent  in  the  later  stages.  The  regurgitated  matter  con- 
sisted of  ingesta  in  the  beginning  and  carried  mucus  with  it  in  the 
later  stages.  Attention  directed  to  the  oesophagus  in  the  left  jugular 
groove  showed  that  the  typical  peristaltic  waves  succeeding  de- 
deglutition  were  absent.  Palpitation  of  the  groove  showed  in  the 
depth  a thick  ropelike  body  which,  in  thin  horses,  could  partly  be 
seen  by  the  naked  eye.  In  all  cases  under  observation  food  was 
partaken  of  and  masticated  in  a regular  manner,  and  in  all  cases 
the  act  of  deglutition  was  observed  succeeded  by  the  regurgitation 
of  the  water  and  ingesta.  In  later  stages  an  offensive  odour  be- 
came noticeable  and  a muco-purulent  discharge  appeared  in  the 
nostrils.  In  these  cases  the  septum  nasi  was  deeply  reddened  and 
injected.  Recoveries  from  the  paralysis  were  observed  in  two  cases. 
In  one  it  was  observed  the  day  after  the  diagnosis  had  been  made, 
and  in  the  second,  three  days  later.  In  both  cases  blisters  had  been 
applied.  In  one  of  these  cases  it  was  noticed  that  first  water 
would  pass  down  the  oesophagus  and  food  only  later.  In  the  cases 
in  which  recovery  did  not  take  place  and  which  were  kept  under 
further  observation  complications  appeared  in  the  form  of  tracheitis, 
bronchitis  and  pneumonia,  the  latter  usually  of  a gangrenous  type. 
In  some  of  the  cases  death  took  place  as  a result  of  horse-sickness 
and,  if  at  all,  only  moderate  lesions  were  found  in  the  respiratory 
tract.  Some  horses  were  killed  at  an  early  stage  and  here  likewise 
only  limited  lesions,  if  any,  were  present.  In  the  cases  that  died 
death  occurred  from  one  to  five  (lavs  after  paralysis  had  set  in. 
Since  at  the  time  of  the  paralysis  the  symptoms  of  liorse-sickness 
were  still  present  the  clinical  diagnosis  of  a commencing  pneumonia 
was  occasionally  difficult.  The  presence  of  a sudden  rise  in  the 
temperature  could  be  considered  to  be  pathognomonic  of  its  onset. 

Pathological  Anatomy. — The  istriking  observation  was  ithe 
presence  of  an  impaction  of  the  oesophagus.  It  was  absent  only 
in  one  case.  On  splitting  the  wall  sausage-like  masses  of  well  mas- 
ticated and  tightly  compressed  food  fell  out,  usually  they  were 
somewhat  dry.  They  were  invariably  nresent  in  the  cervical  portion 
of  the  oesophagus,  but  not  always  in  the  thoracic  one.  The  mucosa 
of  the  oesophagus  showed  no  abnormalities.  The  other  lesions 
found  were  partly  due  to  the  dikkop,  and  then  consisted  in  a gela- 
tinous infiltration  of  the  peri  and  parapharyngeal  areolar  connective 
tissue  of  the  subcutis  and  the  fasciae.  Partly  they  were  due  to  the 
presence  of  ingesta  in  the  respiratory  organs  which  led  to  the 
various  stages  of  a traumatic  pneumonia  leading  in  advanced  stages 
to  gangrene.  The  cardiac  lesions  so  commonly  met  with  in  dikkop 
were  not  always  fully  developed. 

Pathogenesis. — The  morbid  process  described  represented  a 
paralysis  of  the  oesophagus.  The  food  passed  into  the  oesophagus 
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and  apparently,  in  many  instances,  could  fill  its  entire  lumen.  It 
^ ould  appear  that  once  the  cervical  portion  of  the  oesophagus  was 
filled  further  transportation  of  food  became  impossible.  The  act 
of  deglutition  can  be  divided  into  three  stages.  In  the  first  stage 
the  food  is  carried  back  to  the  base  of  the  tongue  and  pressed 
against  the  soft  palate.  In  the  second  stage  the  bolus  or  fluid 
passes  the  pharynx  and  is  grasped  by  the  pharyngeal  muscles  and 
pressed  into  the  oesophagus.  In  the  third  stage  the  food  is  carried 
down  the  oesophagus  by  a continuous  wave  of  contraction,  which 
starts  at  the  pharynx  and  ends  at  the  stomach.  Two  views  have 
been  expressed  about  the  activity  of  the  muscles  concerned  in  this 
process.  One  holds  that  the  constricted  muscles  of  the  pharynx 
take  less  share  in  the  process  of  swallowing,  and  that  the  sharp 
contraction  of  the  mylohoid  muscles  of  the  tongue,  together  with 
a backward  movement  of  the  organ  exert  pressure  on  the  bolus  and 
pushes  the  latter  through  the  pharynx  into  the  oesophagus.  Smith 
does  not  support  the  latter  view;  he  states,  when  the  hand  is 
placed  in  the  pharynx  there  is  no  suggestion  of  any  such  pushing 
movement.  It  is  now  generally  recognised  by  physiologists  that  the 
passage  of  material  along  the  oesophagus  depends  upon  its  consist- 
ency, the  fluid  is  shot  along  from  end  to  end  by  one  act  of  swallow'- 
ing,  whereas  the  solid  passes  along  by  the  process  of  peristalsis.  The 
first  stage  of  deglutition  is  voluntary.  The  remaining  two  are  quite 
involuntary,  and  are  brought  about  by  the  stimulation  of  the  swal- 
lowing centre  in  the  medulla.  They  are  reflex  acts.  The  afferent 
nerves  supplied  by  branches  of  the  glossopharyngeus  and  superior 
laryngeal  and  the  trigeminus  acquaint  the  centre  of  the  presence  of 
food  in  the  fauces,  and  an  impulse  is  returned  by  the  efferent  nerves 
furnished  by  the  pharyngeal  plexus  (vagus  and  glossopharyngeus) 
to  the  constrictor  muscles  of  the  pharynx,  by  the  liypoglossus  to  the 
tongue,  and  by  the  recurrent  laryngeal  to  the  muscles  which  close 
the  glottis.  Stimulation  of  the  mucous  membrane  of  the  pharynx 
excites  reflex  movements  of  the  oesophagus  but  stimulation  of  the 
mucous  membrane  of  the  oesophagus  itself  is  ineffective  in  this 
respect.  The  swallowing  centre  also  presides  over  the  oesophagus. 
The  peristaltic  wave  from  the  pharynx  to  the  stomach  is  produced 
by  impulses  sent  out  from  this  centre  through  the  vagus.  This  wave 
is,  therefore,  not  due  to  the  nerve  handing  on  a contraction  by  direct 
conduction  from  one  layer  of  the  muscular  wall  of  the  oesophagus 
to  the  next.  Hence,  when  once  started,  it  is  not  arrested  either  by 
ligaturing  or  dividing  the  oesophagus,  although  a dissection  of  the 
oesophageal  nerve  prevents  it.  The  contraction  wave  which  sweeps 
along  the  oesophagus  is  not  interf erred  with  even  by  excising  a 
portion  of  the  tube;  the  wave,  having  reached  the  point  from  which 
the  upper  segment  has  been  cut  out,  appears  in  due  course  at  the 
point  from  which  the  lower  end  wras  removed. 

It  has  been  stated  before  that  opinions  are  not  unanimous  as  to 
a paralysis  of  the  oesophagus  independent  of  that  of  the  pharynx. 
In  the  description  of  the  paralysis  of  the  pharynx  regurgitation  of 
food  is  given  as  one  of  the  symptoms.  It  must  be  admitted  that  this 
regurgitation  of  food  is  possible  without  the  action  of  the  pharyn- 
geal muscles,  and  is  due  to  the  propelling  action  of  the  mylohoid 
muscles  and  the  tongue,  which  push  the  food  into  the  pharynx. 
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The  muscles  of  this  organ  being  out  of  action,  no  further  transporta- 
tion takes  place,  and  the  food  is  pushed  upwards  by  the  food 
coming  in  subsequently  through  the  choanae  into  the  nose.  In 
case  of  a paralysis  of  the  oesophagus  the  symptoms  of  regurgitation 
would  be  the  same  as  in  paralysis  of  the  pharynx,  but  regurgitation 
would  now  be  brought  about  by  the  fact  that  food  can  no  longer 
enter  the  oesophagus,  it  being  blocked  by  the  food  already  there. 
The  propelling  activity  of  the  pharyngeal  muscle  plugs,  so  to  say, 
the  lumen  of  the  oesophagus,  and  the  inactivity  of  the  latter  pre- 
vents the  discharge.  We  could  thus  expect  that  in  a case  of  para- 
lysis of  both  pharynx  and  oesophagus,  or  in  that  of  the  pharynx 
alone,  ingesta  would  not  be  found.  If  the  oesophagus  alone  would 
be  paralysed  it  would  be  found  stuffed  with  ingesta.  Hence  the  con- 
clusion that  the  ailment  under  discussion  is  indeed  a paralysis  of 
the  oesophagus  independently  of  that  of  the  pharynx.  In  para- 
lysis of  the  oesophagus  we  would  further  expect  a well  pronounced 
regurgitation  to  take  place,  due  to  the  activity  of  the  pharyngeal 
muscles,  which  activity  would  push  the  water  through  the  choanae. 
This  indeed  is  the  case,  the  water  returns  in  streams  through  the 
nose,  succeeding  the  movement  of  deglutition.  The  peristaltic  move- 
ment of  the  oesophagus  is  a reflex  act  and  not  due  to  the  organ 
handing  on  a contraction  by  direct  conduction  from  segment  to 
segment.  A paralysis  will  be  complete  if  any  of  the 
two  branches  of  the  reflex  circuit  is  interrupted.  If  the 
impulse  is  no  longer  conveyed  to  the  centre  the  peristalsis  does 
not  occur.  Stimulation  of  the  mucous  membrane  of  the  pharynx 
excites  reflex  movement  of  the  oesophagus.  From  the  topographic 
distribution  of  the  afferent  and  efferent  nerves  it  is  more  likely  that 
the  afferent  portion  of  the  circuit  is  affected.  If  we  remember  the 
pathological  changes  of  dikkop  in  the  region  of  the  pharynx,  where 
the  fasciae,  muscles  and  intervening  areolar  connective  tissue 
become,  so  to  say,  soaked  with  serous  fluid,  we  readily  understand 
such  an  interference.  Another  explanation  is  also  feasible,  viz.  : 
the  fixing  of  the  horse-sickness  toxin  by  these  nerves,  due  to  some 
specific  affinity  which  leads  to  an  interruption  of  the  circuit.  This 
is  by  no  means  a far-fetched  explanation,  when  we  remember  the 
specific  activity  of  certain  drugs  on  certain  nerves.  Lesions  in 
horse-sickness,  viz.  : the  exudation  of  the  serum  either  into  the  lungs 
or  into  the  tissue  of  head  and  neck,  cannot  be  explained  on  the  basis 
of  a simple  mechanical  stasis  due  to  an  interfered  action  of  the 
heart ; if  it  were  so,  quite  a different  set  of  symptoms  would  appear. 
It  is  a specific  action  on  certain  nerves  which  regulate  the  perme- 
ability of  the  endothelial  walls  of  definite  systems  of  blood  and 
lymph  vessels.  This  action  is  put  out  of  control  for  the  time  being- 
and  leads  to  the  exudations.  The  difference  in  the  organ  and  tissues 
affected  in  dunkop  and  dikkop  can  be  explained  by  a difference  in  the 
affinity  of  the  nervous  substance  to  the  toxic  principles  in  the  horse- 
sickness  poison.  The  paralysis  of  the  oesophagus  would  be  one  of 
the  results  of  such  a specific  affinity  taking  place  between  its  sub- 
stance and  that  of  the  toxin,  once  the  latter  is  fixed  by  the  former 
it  would  lead  to  its  disintegration.  A combination  of  the  two  explana- 
tions is  most  likely  the  correct  interpretation,  viz.  : the  toxin  affect- 
ing the  nerve,  is  not  supplied  by  the  blood  stream,  but  by  the  exu- 
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dated  lymph,  which  may  also  act  mechanically.  Amongst  the  15 
cases  of  paralysis  enumerated  in  the  appendix,  was  one  in  which  im- 
paction of  the  oesophagus  was  not  present.  During  life  regurgita- 
tion had  been  noted  and  its  presence  led  to  the  diagnosis  of  para- 
lysis. It  is  thus  possible  that  in  this  one  case  the  paralysis  also 
affected  the  muscles  of  the  pharynx,  hence  the  transportation  of  food 
into  the  oesophagus  was  no  longer  possible.  It  is  also  possible  that 
in  some  of  the  cases  paralysis  of  the  pharynx  was  present  alongside 
of  that  of  the  oesophagus,  paralysis  of  the  oesophagus  having  pre- 
ceded that  of  the  pharynx,  and  we  thus  could  understand  that  the 
oesophagus  was  filled  with  food. 

Treatment  was  attempted  in  several  instances.  It  consisted  in 
blistering  the  throat  and  jugular  grove  and  in  intensive  massage  of 
these  parts.  Since  recovery  was  not  noted  in  untreated  cases  it  was 
thought,  that  the  method  applied  was  responsible  for  the  recovery. 
It  failed,  however,  in  other  cases.  The  paralysis  of  the  oesophagus 
being  always  a sequel  to  dikkop  its  prevention  will  be  connected 
with  the  immunisation  of  horses.  A reduction  in  the  severity  of 
the  dikkop  reaction  would,  probably,  lead  to  a reduction  in  the 
relative  frequency  of  the  paralysis.  This  question  however  touches 
closely  on  that  of  immunity  and  of  immunisation  against  horse- 
sickness  and  does  not  fall  within  the  scope  of  this  paper. 


APPENDIX. 

1.  Casuistic.  Horse  4240  arrived  in  Onderstepoort  on  22nd  December,  1908.  It 
was  placed  in  a horse-sickness  experiment  on  24th  December  receiving  virus  Tz 
9th  generation  of  horse  3741  and  subsequently  serum.  A typical  horse-sickness 
reaction  commenced  on  the  fifth  day,  the  highest  temperature  was  recorded  on  the 
ninth,  tenth  and  eleventh  days,  oassing  105°F.  By  the  thirteenth  day  the 
temperature  was  normal.  On  the  same  date  the  fossa  temporalis  was  slightly  filled, 
the  following  day  it  was  bulging  out.  The  symptoms  of  dikkop  were  well  developed 
and  the  horse  refused  to  feed.  On  the  fifteenth  day  an  injection  of  the  mucous 
membranes  of  the  eyes  was  noticeable.  'The  horse  continued  to  feed  badly  when 
on  the  eighteenth  day  a mucous  discharge  from  the  nostrils  was  noticed.  Water 
which  was  partaken  of  by  the  horse  was  returned  through  the  nostrils.  Paralysis 
of  the  oesophagus  was  evident.  From  the  nineteenth  day  onwards  no  temperature 
reading  was  possible,  the  anus  being  relaxed.  The  mucous  membranes  of  the 
eyes  became  ecchymosed.  During  the  time  of  the  horse-sickness  reaction  the 

pulse  record  was  from  46  to  56.  Subsequent  to  paralysis  it  was  86.  The  horse 
died  on  the  twenty-third  day. 

Autopsy. — Horse  4240,  an  aged  bay  gelding.  Date  of  death  16th  January, 

1909.  The  conditon  was  poor.  The  subcutaneous  tissue  showed  yellowish  dis- 
colouration. that  of  the  head  and  neck  was  gelatinous.  The.  lymph  glands  were 
swollen.  The  oesophagus  ivas  filled  with  food.  In  the  pericardium  was  some 
reddish  liquid-  The  lungs  were  inflated.  In  the  right  main  lobe  was  a focus' 

of  grey  hepatisation.  The  trachea  contained  mucus  and  the  bronchi  muco  purulent 
matter.  The  left  endocardium  was  pale.  A plasma  coagulum  was  in  the  ventricle. 
The  right  endocardium  was  haemorrhagic.  The  myocardium  was  flabby.  The 
liver  was  clay  cooured  and  gas  emphysema  was  present,  the  spleen  shewed  no 
changes.  The  fundus  of  the  stomach  was  slate-coloured.  The  jejunum  was  bile- 

stained.  The  mucosa  of  tne  ileum  was  nale,  that  of  the  caecum  and  the  colon  was 
hyperaemic  and  slate  coloured.  The  kidneys  were  hyperaemic. 

Pathological  Anatomical  Diagnosis. — Oedema  of  the  subcutaneous  tissue  of  the 
head  and  neck ; oedema  of  the  lymph  glands.  Impaction  of  oesophagus.  Broncho- 
pneumonia. Haemorrhages  on  endocardium.  Hvperaemia  of  intestinal  tract. 

Etiological  Diagnosis. — Paralysis  of  the  oesophagus;  senuel  horse-sickness. 

Epicrisis. — This  horse  passed  through  a typical  horse-sickness  reaction  with  the 
symptoms  of  dikkop  at  the  conclusion  of  the  febrile  stage.  Five  davs  after  onset 
of  dikkop  the  paralysis  of  the  oesophagus  was  diagnosed  and  five  days  later  the 


horse  died.  Death  was  due  to  a broncho-pneumonia  of  a gangrenous  character. 
The  pneumonia  was  undoubtedly  a sequel  to  the  impaction  of  the  oesophagus.  Deglu- 
tition could  be  carried  out  by  the  horse  but  the  oesophagus  was  inactive.  Some  of  the 
ingesta  thus  found  their  way  into  the  respiratory  canal  as  a result  of  which  a pneu- 
monia of  traumatic  origin  occurred  with  all  the  sequels  of  a non-specific  infection. 

2.  Horse  10543  arrived  in  Onderstepoort  on  1st  August,  1916,  and  on  the  2nd  it 
was  • placed  in  a horse-sickness  experiment  receiving  an  injection  of  virus  Tz,  13th 
generation  of  horse  10219.  Seven  days  later  serum  and  virus  0.176  generation  of 
horse  10036  were  injected,  succeeded  by  another  serum  injection  on  the  tenth  day. 
A horse-sickness  reaction  started  on  the  sixth  day  and  lasted  until  the  seventeenth 
day,  when  the  animal  died.  The  maximum  temperature  of  104°F.  was  present 
on  the  tenth,  eleventh  and  fourteenth  days.  Symptoms  of  dikkop  were  noted  on  the 
twelfth  day ; they  increased  in  intensity  during  the  next  few  days.  Swelling  of  the 
neck  was  present  on  the  fifteenth  day,  also  of  the  masseter  and  of  the  intermandi- 
bular  space.  On  the  seventeenth  day  in  the  morning  symptoms  of  paralysis  of  the 
oesophagus  were  present  The  horse  was  restless  and  showed  an  acute  attack  of 
dyspnoea  to  which  it  succumbed- 

Autopsy. — Horse  10543  : A seven  year  old  bay  gelding.  Date  of  death  19th  August, 
1916.  Rigor  mortis  was  present.  The  condition  was  good.  The  integument  was 
intact.  The  visible  mucous  membranes  were  pale,  the  natural  openings  normal.  The 
flesh  was  dark  in  colour,  the  intermuscular  and  subcutaneous  tissue  showed  marked 
gelatinous  infiltration.  The  salivary  glands  were  normal.  The  mucosa  of  the  pharynx 
was  slightly  hyperaemic.  The  mandibular  lymph  nodes  were  slightly  hyperaemic. 
The  cranial  cervical  lymph  nodes  showed  marked  gelatinous  infiltration.  The 
bronchials  and  mediastinals  showed  hyperaemia.  The  thyroids  were  normal.  The 
tongue  was  normal.  The  mucosa  of  the  trachea  was  dark-red  in  colour  and  showed 
very  numerous  petechiae.  The  mucosa  of  the  larynx  showed  marked  hyperaemia. 
The  cervical  oesophagus  was  packed  with  food.  In  the  pharynx  were  numerous  gas- 
trophilus  larvae.  The  left  lung  was  inflated,  the  pleura  was  smooth.  The 
parenchyma  on  section  was  slightly  hyperaemic,  the  consistence  was  normal.  The 
bronchi  were  normal.  The  artery  Contained  partly  coagulated  blood.  The  right  lung 
was  inflated,  the  pleura  was  smooth.  On  section  the  lung  tissue  showed  stasis,  the 
consistence  was  normal.  The  main  bronchus  contained  particles  of  food.  The  artery 
contained  partly  coagulated  blood.  The  thoracic  trachea  showed  very  marked  hyperae- 
mia. The  thoracic  oesophagus  was  empty.  The  aorta  was  normal.  The  pericardium 
contained  a considerable  quantity  of  yellowish  brown  fluid.  In  the  left  and  right 
ventricles  was  partly  coagulated  blood.  The  epicardium  showed  some  ecchymoses. 
The  right  endocardium  showed  marked  ecchymoses.  The  valves  showed  slight  gela- 
tinous infiltration.  The  left  endocardium  contained  some  blood  extravasations  and 
ecchymoses,  the  valves  showed  gelatinous  infiltration.  The  myocardium  on  section 
was  dark  in  colour,  the  consistence  was  somewhat  soft.  The  liver  capsule  was  normal. 
The  parenchyma  on  section  was  pale  in  colour,  the  consistence  was  normal.  The 
lobules  were  distinct.  The  pancreas  was  normal.  Spleen  39  x 13  cm.  The  capsule 
was  normal.  The  trabeculae  and  follicles  were  distinct.  The  pulp  was  of  normal 
consistence.  The  right  kidney  capsule  was  easily  detached.  On  section  the  glome- 
rules  were  distinct.  Colour  and  consistence  of  the  organ  were  normal.  In  the  left 
kidney  the  glomerules  were  also  distinct.  The  colour  of  the  organ  was  dark,  the 

consistence  normal.  In  the  oesophageal  portion  of  the  stomach  were  a few  gas- 
trophilus  larvae.  The  fundus  was  slightly  hyperaemic.  The  mucosa  of  the  small 
intestines  was  bile-stained  ; that  of  the  caecum  and  colon  was  slightlv  hyperaemic. 
that  of  the  floating  colon  was  normal : likewise  that  of  the  rectum.  The  abdominal 
aorta  and  the  mesenteric  artery  were  normal.  The  bladder  contained  some  yellowish- 
brown  turbid  urine.  The  brain  was  normal-  The  bone  marrow  of  the  humerus  was 
normal,  that  of  the  femur  showed  a slight  haemorrhagic  infiltration. 

Pathological  Anatomical  Diagnosis. — Hydropericardium.  Petechiae  on  the 

epicardium,  ecchymoses  in  both  endocardiums.  Hyperaemia  of  trachea.  Impaction 
•of  oesophagus.  Gastro-enteritis. 

Etiological  Diagnosis. — Horse-sickness.  Paralysis  of  the  oesophagus. 

Epicrisis. — This  horse  had  a horse-sickness  reaction,  lasting  from  the  sixth  to  the 
seventeenth  day  after  the  virus  injection.  The  symptoms  of  dikkop  were  noted  on 
the  twelfth  day.  On  the  seventeenth  day  paralysis  of  the  oesophagus  was  diagnosed  ; 
the  horse  died  the  same  day  with  the  symptoms  of  an  acute  dyspnoea  which  repre- 
sented the  final  stage  of  the  severe  attack  of  dikkop.  On  post  mortem  the  oesophagus 
was  found  to  be  stuffed  with  food.  Symptoms  of  dikkop  were  present.  No  com- 
plications had  as  yet  appeared  in  the  lungs  although  food  particles  were  present  in 
the  bronchi.  The  symptoms  of  acute  dyspnoea  in  this  case  are  the  symptoms  of  an 
acute  heart  failure,  which  is  frequently  the  final  stage  of  dikkop. 

3.  Horse  10014  arrived  in  Onderstepoort  on  13th  December,  1915.  It  was  placed 
in  a horse-sickness  experiment  receiving  intrajugularly  virus  Tz.  12th  generation  of 
horse  8361  and  six  days  later  serum  and  virus  0-175  generation  of  horse  9302  and 
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serum  again  on  the  ninth  day.  Two  reactions  were  noted  in  this  horse.  One  lasting 
from  the  ninth  to  the  fourteenth  day,  with  the  maximum  temperature  of  104°F  on 
the  twelfth  day  and  the  second  one  from  the  sixteenth  to  the  twenty-third  day,  with 
a temperature  of  104°F  and  above  on  the  seventeenth,  eighteenth  and  nineteenth 
days.  The  pulse  rate  during  the  first  reaction  averaged  44,  during  the  second  re- 
action 52.  The  number  of  the  pulses  was  68  on  the  day  before  death.  The  first 
symptoms  of  a coming  dikkop  were  noted  on  the  eleventh  day  when  the  fossa 
temporalis  of  the  near  side  appeared  to  be  slightly  filled.  Two  days  later  both  fossae 
were  filled  and  on  the  fourteenth  day  they  were  bulging  out.  Subsequently  the 
swelling  increased.  On  the  sixteenth  day  both  eyelids  were  tumified,  on  the  eight- 
eenth the  region  of  the  masseter  was  very  much  swollen.  On  the  same  day  the 
swelling  of  the  fossa  temporalis  was  recorded  to  subside  and  the  animal  was  feeding 
well.  On  the  nineteenth  day  ingesta  were  found  to  escape  from  both  nostrils,  the 
abdomen  of  the  animal  was  noticed  to  be  tucked  up.  On  the  twentieth  day  the 
swelling  in  the  throat  was  noticed  to  subside  and  there  was  marked  regurgitation  of 
water  and  food.  The  horse  was  now  blistered  in  the  region  of  the  throat.  On  the 
twenty-first  day  the  swelling  in  throat  had  still  further  decreased.  The  horse  was 
blistered  a second  time.  Faraday’s  battery  was  applied  and  0-75  grain  strychnine  was 
injected.  On  the  twenty-second  day  regurgitation  was  still  present.  The  animal  lost 
rapidly  in  condition,  the  abdomen  was  much  tucked  up.  Blister  and  electricity  were 

again  applied.  On  the  twenty-third  day  the  swellings  had  disappeared.  The 

paralysis  was  however  still  present.  The  horse  was  then  killed. 

Autopsy. — Horse  10014  : An  aged  light  bay  gelding.  Date  of  death,  10th  Jan- 
uary, 1916.  The  condition  was  poor.  Decubitus  was  present  on  head  and  prominent 

parts  of  body.  The  mucous  membranes  were  pale.  The  blood,  flesh  and  subcutane- 
ous tissue  were  normal.  The  pleural  cavities  showed  nothing  unusual.  The  dia- 
phragm was  convexly  forwards,  fibrous  filaments  were  present  on  both  sides.  The 
peritoneal  cavity  showed  nothing  unusual.  The,  mandibular  lymph  nodes  appeared 
normal ; likewise  the  cranial  cervicals ; the  bronchials  and  mediastinals  were  pig- 
mented. The  thyroids  were  pale.  The  tongue  showed  nothing  unusual. 

The  oesophagus  was  tightly  packed  with  food.  The  larynx  and  cervical 

trachea  showed  nothing  unusual.  Some  gastrophilus  larvae  were  present  in  the 
pharynx.  The  right  lung  was  partly  retracted.  Fibrous  patches  were  present  on 
the  pleura ; the  parenchyma  appeared  normal  on  section.  The  left  lung  was  similar 
to  the  right  one.  The  thoracic  trachea  and  bronchi  showed  nothing  unusual.  The 
pericardium  contained  30  c.c.  of  a clear  yellow  liquid.  There  was  little  blood  in  the 

ventricles.  The  epicardium  showed  nothing  unusual.  Both  endocardiums  and  the 

valves  appeared  normal,  also  the  myocardium.  The  pulmonary  artery  showed  nothing 
unusual,  likewise  the  thoracic  aorta.  In  the  liver  capsule  were  numerous  calcareous 
nodules  and  fibrous  filaments.  The  parenchyma  on  section  was  normal.  The  pan- 
creas was  normal.  Spleen  38  x 19  cm.,  on  section  the  parenchyma  appeared  normal. 
The  suprarenal  glands  showed  nothing  unusual.  The  kidney  capsules  wei;e  easily 

detached.  On  section  the  parenchyma  was  pale,  the  consistence  was  rather  firm. 
In  the  oesophageal  portion  of  the  stomach  were  gastrophilus  larvae,  the  mucosa  of 
the  fundus  was  slightly  hyperaemic.  The  small  and  large  intestines  were  normal ; 
a few  sclerostomes  were  present  in  the  latter.  The  mesentery  appeared  normal 
The  abdominal  aorta  was  normal.  The  anterior  mesenteric  artery  contained  a throm- 
bus and  nematode  larvae.  The  bladder  contained  clear  urine,  the  mucosa  was  normal- 
The  bone  marrow  of  the  humerus  was  fatty,  in  the  femur  was  a red  focus. 

Pathological  Anatomical  Diagnosis. — Impaction  of  oesophagus.  Helminthiasis: 
nodularis  of  liver.  Parasitic  aneurism  in  anterior  mesenteric  artery.  Slight  gas- 
tritis. 

PJtiological  Diagnosis. — Paralysis  of  the  oesophagus,  sequel  of  horse-sickness. 

Epicrisis. — This  horse  in  the  course  of  immunisation  showed  two  reactions,  the 
first  one  was  accompanied  with  the  symptoms  of  a dikkop  that  appeared  on  the 
eleventh  day  and  increased  in  severity  until  the  fourteenth  day.  The  paralysis  of 
the  oesophagus  was  diagnosed  on  the  19th  day,  viz.  : eight  days  after  onset  of  the 

first  signs  of  dikkop,  five  days  after  this  had  been  well-established,  and  one  day  be- 
fore the  swelliners  on  the  head  commenced  to  subside.  By  the  twenty-third  day.  all 
swellings  had  disappeared,  the  paralysis,  however,  remained.  The  horse  was  then 
killed.  In  this  case  paralysis  made  its  appearance  at  a time  when  the  lesions  of 
dikkop  were  subsiding.  On  autopsy  the  oesophagus  was  found  packed  full.  No 
lesions  were  present  in  the  trachea  or  the  lungs.  The  paralysis  was  present  for 
about  four  days,  during  which  time  no  complications  had  as  yet  set  in.  On  post 
mortem  no  lesions  of  dikkop  were  found. 

4.  Horse  7284  arrived  in  Onderstepoort  on  1st  May.  1912.  On  13th  May  it  was 
used  for  a virus  test  of  horse-sickness,  receiving  subcutaneously  3 c.c.  virus  Tz.  12th 
generation  of  horse  6937.  A typical  horse-sickness  reaction  commenced  on  the  sixth 
day  and  lasted  until  the  sixteenth  day;  for  six  days,  from  the  9th  to  the  15th.  the 
evening  temperature  averaged  104°F.  On  the  fourteenth  day  symptoms  of  dikkop 
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were  present.  The  horse  did  not  feed  well  and  from  this  date  onwards  the  pulse 
rate  increased,  reaching  60  and  74  on  the  seventeenth  and  eighteenth  days.  On  this 
latter  date  a sharp  rise  occurred  in  the.  temperature  to  103UE,  and  the  diagnosis  of 
paralysis  was  made.  The  horse  was  killed. 

Autopsy. — Horse  7284  : An  aged  black  gelding.  Date  of  death,  1st  June,  1912. 
Rigor  mortis  was  not  present.  The  condition  was  poor.  A green  mucous  discharge 
was  present  in  the  nostrils.  The  muscles  were  moist.  There  was  gelatinous  infiltra- 
tion in  the  subcutaneous  tissue  of  the  head  and  neck.  The  muscles  of  the  pharynx 
were  oedematously  infiltrated.  In  the  trachea  and  the  larynx  were  traces  of  food. 
The  epiglottis  was  injected.  The  oesophagus  was  tightly  parked  with  food. 
Bronchial  and  mediastinal  lymph  nodes  were  slightly  enlarged.  The 
lungs  were  retracted.  On  section  the  parenchyma  was  normal.  The  pericardium 
contained  20  c.c.  of  liquid.  The  left  endocardium  was  normal ; in  the  right  one  were 
some  haemorrhages.  In  the  epicardium  were  some  pigmented  spots.  The  liver  was 
enlarged,  on  section  pale  yellowish,  somewhat  hard.  On  the  capsule  were  fibrous 
filaments.  Spleen,  45  x 21  cm.  The  pulp  was  somewhat  dry.  The  trabeculae  were 
distinct.  In  the  oesophageal  portion  of  the  stomach  were  some  gastrophilus  larvae. 
In  the  fundus  was  a mucous  deposit.  In  the  jejunum  was  a patch  of  hyperaemia. 
The  mucosa  of  the  ileum  was  slightly  swollen  ; also  that  of  caecum  and  colon.  The 
medulla  of  the  kidneys  showed  some  yellowish  discolouration.  The  suprarenal  glands 
were  normal.  An  aneurism  with  a thrombus  and  nematodes  were  in  the  anterior 
mesenteric  artery. 

Pathological  Anatomical  Diagnosis. — Oedema  of  the  subcutaneous  tissue  of  head 
and  neck  and  of  the  pharynx.  Impaction  of  oesophagus.  Hypertrophic  cirrhosis  of 
the  liver.  Slight  icterus.  Hyperaemia  of  stomach  and  intestines-  Aneurism  and 
parasitic  thrombosis  of  anterior  mesenteric  artery. 

Etiological  Diagnosis. — Paralysis  of  the  oesophagus.  Sequel  of  horse-sickness. 

Epicrisis. — The  horse-sickness  reaction  lasted  from  the  6th  to  the  16th  day  after 
injection  of  virus.  Symptoms  of  dikkop  appeared  on  the  fourteenth  day.  The 
paralysis  appeared  four  days  later.  The  horse  was  killed.  The  impaction  of  the 
oesophagus  was  present.  No  lesions  of  a pneumonia  were  yet  present,  but  lesions  of 
dikkop  were  seen  in  the  neck  and  throat. 

5.  Horse  5389  arrived  in  Onderstepoort  on  2nd  November,  1910.  It  was  placed 
in  a horse-sickness  experiment  on  the  10th  November,  receiving  as  a first  virus  Tz. 
9th  generation  of  horse  4376  and  serum  and  0.  virus  of  the  7th  generation  of  horse 
5503  four  days  later.  A horse-sickness  reaction  started  on  the  eighth  day,  it  lasted  to 
the  fifteenth  day.  During  this  time  the  pulse  recorded  an  average  of  40  beats. 
Symptoms  of  dikkop  were  noted  on  the  fourteenth  day,  they  developed  rapidly  and 
increased  enormously  by  the  next  day.  On  the  seventeenth  day  the  paralysis  of  the 
oesophagus  was  evident.  On  the  nineteenth  day  an  injection  of  strychnine  was 
made,  but  no  improvement  took  place.  The  horse  was  killed  on  the  twenty-first  day 
after  the  first  virus  injection. 

Autopsy. — Horse  5589  : An  aged  bay  mare.  Date  of  death,  1st  December,  1910. 
The  condition  was  fair.  The  lymph  nodes  of  the  head  and  neck  were  enlarged,  watery 
and  soft.  The  oesophagus  was  packed  with  food.  The  subcutaneous  tissue  of  the  head 
and  neck  showed  oedematous  infiltration.  The  pericardium  contained  150  c.c.  liquid. 
The  lungs  were  partly  retracted.  The  pleura-  of  the  apical  lobe  was  of  livid  colour. 
Cysticercus  cysts  were  in  both  lungs.  In  the  right  apical  lobe  was  a slight  broncho 
pneumonia.  The  mucosa  of  the  trachea  was  somewhat  hyperaemic.  The  bronchial 
lymph  nodes  were  slightly  enlarged.  The  mediastinal  lymph  nodes  were  somewhat 
gelatinous.  On  the  left  endocardium  were  ecchymoses  and  petechiae.  The  blood 
was  partly  coagulated.  Also  on  right  endocardium  were  extravasations  of  blood. 
The  myocardium  was  somewhat  soft.  On  epicardium  were  a few  ecchymoses.  The 
liver  on  section  was  chocolate  colour,  the  consistence  was  soft  and  friable.  On  the 
capsule  were  a few  fibrous  patches  and  filaments.  Spleen  42  x 20  cm.  The  pulp  was 
normal.  The  stomach  contained  some  food.  The  fundus  was  diffusely  hyperaemic. 
Also  the  jejunum.  In  the  ileum  were  longitudinal  hyperaemic  streaks.  The  mucosa 
of  the  caecum  showed  diffuse  reddening.  The  kidneys  showed  congestion  of  all  three 
zones ; the  consistence  was  soft.  The  suprarenal  glands  were  slightly  hyperaemic. 
The  cranial  mesenteric  artery  contained  a small  aneurism. 

Pathological  Anatomical  Diagnosis. — Slight  hydropericardium.  Oedema  of  the 
subcutaneous  tissue  of  neck  and  oedema  of  the  lymph  nodes.  Impaction  of  the 

oesophagus.  Broncho  pneumonia.  Tracheitis.  Ecchymoses  in  endocardium  and 

epicardium.  Stasis  and  fatty  degeneration  of  liver.  Parasitic  aneurism  in  cranial 
mesenteric  artery.  Hyperaemia  of  stomach. 

Etiological  Diagnosis. — Paralysis  of  the  oesophagus.  Sequel  horse-sickness. 

Epicrisis. — The  horse  developed  a horse-sickness  reaction  eight  days  after  virus 
injection  which  lasted  seven  days.  On  the  fourteenth  day  the  symptoms  of  dikkop 
appeared  and  three  days  later  the  paralysis  of  the  oesophagus  was  diagnosed.  The 
horse  was  killed  four  days  later.  On  post  mortem  the  lesions  of  a slight  broncho- 
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pneumonia  were  present  and  oi  a tracheitis.  The  oesophagus  was  filled  with  ingesta. 
The  sequels  to  the  paralysis  had  not  yet  fully  developed,  when  the  horse  was  killed. 

6.  Horse,  5008,  had  been  kept  at  Onderstepoort,  since  10th  January,  1910.  It  was 
first  utilised  in  a horse-sickness  experiment  with  dog  virus  without  any  results.  It 
was  then  placed  in  a horse-sickness  experiment  with  goat  virus  of  horse-sickness, 
receiving  subcutaneously  20  c.c.  of  goat  2571  on  two  subsequent  dates,  19th  and  20th 
January,  1910.  There  was  some  temperature  disturbance  present,  amounting  the  last 
two  or  three  days  to  101°F  in  the  evening.  From  the  fifth  day  onwards  the  mucous 
membranes  were  injected.  The  horse  developed  a dikkop  and  paralysis  of  the 
oesophagus  was  diagnosed  on  the  twelfth  day. 

Autopsy. — Horse  5008  : An  aged  bay  mare.  Date  of  death,  2nd  February, 
1910.  Rigor  mortis  was  not  present.  The  condition  was  poor.  Some  discharge  was 
present  in  the  nostrils.  The  visible  mucous  membranes  were  pale.  The  appearance 
of  the  flesh  was  pale.  The  subcutaneous  tissue  along  the  jugular  furrow  was  gela- 
tinous. The  blood  was  not  well  coagulated.  Blood-stained  liquid  and  a coagulum 
was  present  in  the  pleural  cavity.  The  pericardium  contained  50  c.c.  of  brownish 
fluid.  Fibrous  filaments  were  present  on  the  diaphragm.  The  lungs  were  retracted 
and  showed  gelatinous  infiltration.  Fibrous  patches  with  red  spots  were  present  on 
the  pleura  of  both  lungs ; there  was  emphysema  in  both  anterior  lobes.  The  lung 
showed  extensive  oedema.  Mucus  and  ingesta  were  present  in  the  main  bronchi ; the 
mucosa  of  the  bronchi  was  injected.  The  bronchial  lymph  nodes  were  oedematous, 
also  the  mediastinals.  The  oesophagus  was  full  of  food  in  its  whole  length,  the  mu- 
cosa showed  red  streaky  marks.  Pharynx  and  epiglottis  were  reddened.  Liquid  was 
present  in  the  trachea ; the  caudal  portion  was  partly  injected.  The  left  and  right 
endocardiums  were  yellowish  white;  the  blood  was  badly  coagulated.  The  myocar- 
dium was  soft.  The  left  lobe  of  the  liver  was  swollen  and  fibrous  white  patches  were 
on  the  capsule.  The  parenchyma  on  section  was  pale,  the  consistence  hard ; the  sur- 
face appeared  granulated  and  an  increase  of  fibrous  tissue  was  noticeable.  A few 
calcareous  nodules  were  present.  The  spleen  was  rather  small,  37  x 18  cm.  The  pulp 
was  dry.  The  trabeculae  were  very  distinct.  The  stomach  contained  some  spiroptera 
and  gastrophilus  larvae.  The  mucosa  of  the  fundus  showed  patchy  hyperae- 
mia,  that  of  the  duodenum  was  swollen  and  folded.  The  jejunum  showed  patchy 
red  discolouration  and  the  vessels  were  injected.  The  ileum  was  slightly  swollen  and 
longitudinal  folds  were  present.  The  mucosa  of  the  caecum  was  swollen  and  folded, 
and  numerous  petechiae  were  present.  Parasitic  nodules  and  sclerostomes  were  fre- 
quent. In  the  mesenteric  artery  were  an  aneurism,  a thrombus  and  nematode  larvae. 
The  parenchyma  of  the  kidneys  was  congested.  The  suprarenal  glands  were  normal. 

Pathological  Anatomical  Diagnosis. — Oedema  of  the  subcutaneous  tissue  of  the 
neck.  Oedema  pulmonum.  Pleuritis  exudativa.  Bronchitis.  Impaction  of  the 
oesophagus.  Hypertrophic  cirrhosis  of  the  liver.  Helminthiasis  nodularis.  Gastro- 
enteritis. Parasitic  aneurism  and  thrombosis. 

Etiological  Diagnosis. — Horse-sickness.  Paralysis  of  the  oesophagus. 

Epicrisis. — The  paralysis  of  the  oesophagus  was  diagnosed  on  the  twelfth  day 
subsequent  to  the  appearance  of  dikkop.  The  horse  died  of  horse-sickness.  The  im- 
paction of  the  oesophagus  was  well  pronounced  throughout  the  whole  length.  No 
lesions  of  a pneumonia  were  as  yet  present,  but  ingesta  were  found  in  the  bronchi 
and  a bronchitis  was  diagnosed.  The  horse  died  before  pneumonia  had  time  to 
set  in. 

7.  Horse  2927. — This  horse  went  through  several  horse-sickness  experiments.  In 
November,  1908,  it  passed  a horse-sickness  reaction  with  symptoms  of  dikkop  sub- 
sequent to  virus  Tz.  injection  of  horse  3741  of  the  9th  generation.  In  December  it 
responded  with  a reaction  and  dikkop  to  O.  virus  of  the  6th  generation.  Sub- 
quently,  in  February,  1909,  it  proved  immune  to  Tz.  32nd  generation.  On  the 
8th  and  9th  March,  1.909,  it  was  hyperimmunised  with  4000  c.c.  virus  Tz.  34th  gener- 
ation on  the  first  and  8000  c.c.  on  the  second  day  of  horse  4147.  Already  on  the 
date  of  the  second  infusion  a rise  of  temperature  was  noted.  It  returned  to 
normal  on  the  seventh  day,  reaching  over  104°F.  on  the  fourth,  fifth  and  sixth  days. 
The  symptoms  of  dikkop  were  noted  on  the  fifth  day.  The  mucous  membrances  of 
the  eyes  were  injected  from  the  third  day.  On  the  fourth  day  the  animal  refused 
to  feed.  On  the  seventh  day  the  symptoms  of  dyspnoea  were  present.  On  the  eighth 
day  the  temperature  was  normal  again,  the  pulse  that  was  50  on  the  fourth  and 
fifth  days  rose  to  62  and  66  on  the  following  days,  and  increased  to  70  on  the 
eleventh  day.  From  the  ninth  dav  onwards  again  a slight  rise  of  temperature 
occurred  not  exceeding  however  101'2°F.  From  the  thirteenth  day  onwards  no  read- 
ings could  be  taken,  the  anus  being  relaxed.  On  this  date  the  pulse  was  76.  New 
symptoms  now  made  their  appearance,  viz.,  foaming  from  the  mouth  and  discharge 
from  both  nostrils.  The  discharge  from  the  nose  contained  food  particles.  It  was 
evident  that  a paralysis  of  the  oesophagus  had  developed.  In  the  evening  of  the 
seventeenth  day  a sharp  rise  of  temperature  occurred  to  K76'8°F , and  the  horse  died 
the  same  night. 


349 


Autopsy. — Horse  2927,  an  aged  grey  gelding.  Date  of  death  26th  March,  1909. 
Rigor  mortis  was  not  complete.  The  condition  was  poor.  The  appearance  of  the 
flesh  was  pale.  The  subcutaneous  tissue  of  head  and  neck  showed  gelatinous  in- 
filtration. The  oesophagus  was  packed  with  food.  The  mucosa  of  the  trachea  was  red- 
dened and  covered  with  a pseudo-membrane.  The  pericardium  contained  500  c.c.  red 
stained  liquid.  The  lungs  were  retracted,  the  pleurae  folded  and  some  fibrous  fila- 
ments were  present.  The  left  main  lobe  was  dark  in  colour,  and  on  section  small 
grey  patches  were  seen.  Caseous  nodules  were  present  in  left  lung.  The  trachea 
contained  bloodstained  foam.  The  mediastinal  lymph  nodes  showed  haemorrhagic  in- 
filtration. The  left  endocarium  was  pale,  there  was  a plasma  coagulum  in  the  ven- 
tricle. The  right  endocardium  showed  haemoglobin  imbibition.  A plasma  coagulum 
was  present  in  the  ventricle.  The  liver  was  enormously  enlarged,  of  brown  yellowish 
discolouration  and  decomposed.  The  spleen  was  enlarged  55  x 28  cm.  The  pulp  was 
soft  and  blackish.  The  stomach  contained  food  and  liquid.  The  fundus  had  a 
granulated  appearance.  In  the  jejunum  were  greyish  streaks  and  patches.  The 
mucosa  of  the  ileum  was  greyish  discoloured  and  swollen,  that  of  the  caecum  and 
colon  likewise,  and  numerous  small  red  patches  were  present.  Caseous  nodules  were 
present  in  the  walls  of  the  colon.  An  aneurism,  a thrombus  and  nematodes  were  in 
the  cranial  mesenteric  artery.  The  kidneys  were  somewhat  pale  and  soft.  The  sup- 
rarenal glands  were  normal. 

Pathological  Anatomical  Diagnosis. — Hydropericardium.  Oedema  of  head  and 

neck.  Impaction  of  oesophagus.  Tracheitis  and  pneumonia.  Hyperaemia  of  intes- 
tines. Aneurism  and  thrombosis  of  anterior  mesenteric  artery. 

Etiological  Diagnosis. — Paralysis  of  the  oesophagus.  Sequel  of  horse-sickness. 

Epicrisis. — The  horse  in  the  course  of  a number  of  experiments  had  three 
attacks  of  horse-sickness,  all  accompanied  with  the  symptoms  of  dikkpp.  The  last 
dikkop  was  noted  after  infusion  of  virus  in  the  course  of  the  usual  hyperimunising 
process.  It  appeared  on  the  fifth  day  after  infusion  or  two  days  before  the  fever 
had  again  reached  its  normal  level.  The  dikkop  affected  the  horse  rather  severely. 
Symptoms  indicating  the  onset  of  the  paralysis  of  the  oesophagus  appeared  on  the 
thirteenth  day,  viz.,  eight  days  after  the  dikkop  had  been  diagnosed;  four  days  later 
the  horse  died,  death  was  preceded  by  a sharp  rise  of  temperature.  The  horse  most 
likely  died  as  a sequel  of  horse-sickness  complicated  by  the  onset  of  a pneumonia. 
Impaction  of  the  oesophagus  was  present  throughout  its  whole  length. 

8.  Horse  10998  arrived  in  Onderstepoort  on  21st  February,  1917.  On  the  10th 
and  12th  March  it  was  injected  with  serum  intrajugularly  of  Horse  10641. 
On  12th  July  it  was  placed  in  a horse-sickness  experiment,  receiving  intra- 
jugularly 5 c.c.  virus  11357,  and  serum  eight  and  ten  days  later.  A very  mild  horse- 
sickness  reaction  resulted,  lasting  from  the  seventh  to  the  fourteenth  day,  the  maximal 
temperature  reaching  only  103°F.  The  symptoms  of  dikkop  were  noted  on  the 
eleventh  day  when  the  near  fossa  temporalis  was  filled  up.  On  the  twelfth  day  both 
fossae  were  filled.  On  the  thirteenth  day  the  masseter  muscles  were  very  slightly 
infiltrated.  On  the  sixteenth  day  the  horse  was  noted  to  be  very  restless,  lying  down 
frequently.  The  heart  impulse  was  distinctly  felt  during  the  course  of  the  disease, 
and  on  this  date  its  area  was  somewhat  extended.  The  abdomen  was  tucked  up  ; the 
number  of  respiration  was  20.  On  the  seventeenth  day  the  symptoms  of  dikkop 
subsided.  On  the  eighteenth  day  ingesta  were  seen  in  the  nostrils.  The  diagnosis 
paralysis  of  the  oesophagus  was  made.  When  water  was  partaken  of  it  came  back 
through  the  nostrils.  The  swelling  of  the  fossa  temporalis  had  disappeared.  The 
horse  died  on  the  nineteenth  day. 

Autopsy. — Horse  10998,  a bay  gelding.  Date  of  death,  31st  July,  1917.  Rigor 
mortis  was  present.  The  condition  was  fair.  The  abdomen  was  but  slightly  distended. 
The  visible  mucous  membranes  were  pale.  The  natural  openings  showed  nothing 
unusual.  Some  swellings  of  dikkop  were  present.  The  flesh  was  somewhat  pale. 
The  subcutanoeus  tissue  of  head  and  neck  showed  marked  yellow  gelatinous  infiltra- 
tion. The  blood  was  dark,  coagulated.  The  sublingual  glands  were  slightly  hyper- 
aemic,  also  the  submaxillaries.  The  parotids  showed  nothing  unusual.  The  sub- 
mandibular lymph  nodes  were  moist  and  slightly  hyperaemic,  likewise  the  pharyn- 
geals,  which  were  surrounded  by  a yellow  gelatinous  substance.  The  cranial  cervical 
lymph  nodes  were  moist  and  haemorrhagic.  The  thyroids  were  dark  in  colour.  On  the 
mucosa  of  the  pharynx  were  a few  larvae  of  gastrophilus  pecorum  ; hyperaemia  was 
very  marked.  The  tongue  showed  nothing  unusual.  The  oesophagus  was  normal. 
The  mucosa  of  the  trachea  was  markedly  hyperaemic,  likewise  that  of  the  larynx. 
In  the  trachea  was  a small  quantity  of  muco  purulent  material.  The  peritoneal  cavity 
contained  a fair  quantity  of  turbid  yellow  fluid.  The  diaphragm  showed  nothing 
unusual.  In  the  pleural  cavities  was  a large  quantity  of  reddish  yellow  turbid  fluid. 
The  bronchial  and  mediastinal  lymph  nodes  showed  marked  hyperaemia.  The  left 
lung  was  partly  retracted.  The  pleura  was  smooth.  The  parenchyma  was  markedly 
hyperaemic  and  slightly  oedematous.  The  consistence  was  soft.  The  artery  con 
tained  a plasma  coagulum.  In  the  bronchus  was  some  bloodstained  foam.  The  right 
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lung  was  partly  retracted.  The  pleura  showed  fibrous  filaments.  On  section  the 
apical  lobe  and  interior  portion  of  main  lobe  were  dark  reddish  and  even  black  in 
colour.  There  was  a 'commencing  atelectasis.  The  consistence  was  firm.  The  bron- 
chus contained  bloodstained  foam.  In  the  artery  was  a mixed  blood  and  plasma 
coagulum.  The  mucosa  of  the  thoracic  trachea  was  markedly  hyperaemic.  The 
thoracic  aorta  was  normal,  likewise  the  oesophagus.  The  pericardium  contained  200 
c.c.  reddish  yellow  turbid  fluid.  In  the  rigEt  ventricle  and  atrium  was  a plasma 
coagulum.  The  epicardium  showed  marked  blood  extravasation.  On  the  right  endo- 
cardium were  ecchymoses.  The  valves  showed  a slightly  gelatinous  infiltration  at  the 
base.  In  the  left  endocardium  were  blood  extravasation  below  the  semilunar  valves. 
On  section  the  myocardium  showed  numerous  small  haemorrhages  in  the  muscles.  The 
colour  was  pale,  the  consistence  soft.  The  liver  capsule  showed  fibrous  filaments  and 
the  parietal  surface  of  the  right  lobe  showed  thickening  of  the  capsule.  The  lobula- 
tion was  distinct.  The  colour  was  pale.  The  pancreas  was  normal.  The  spleen  cap- 
sule showed  numerous  small  petechiae  and  fibrous  filaments  over  the  whole  surface 
Size  55  x 27  cm.  The  trabeculae  were  distinct.  The  colour  was  dark.  The  consistence 
was  soft.  The  right  suprarenal  gland  was  slightly  enlarged.  The  left  showed  a 
hypernephroma.  The  right  kidney  capsule  was  easily  detached.  On  section  the 
glomerules  were  distinct.  Colour  and  consistence  of  the  organ  were  normal.  The 
colour  of  the  left  kidney  was  dark,  otherwise  it  was  the  same  as  the  right.  In  the 
oesophageal  portion  of  the  stomach  were  numerous  larvae  of  gastrophilus  equi  and 
pecorum.  In  the  duodenum  were  a few  larvae  of  gastrophilus  nasalis.  The  small 
intestines  were  normal  The  mucosa  of  the  caecum  and  the  colon  was  slate-coloured 
with  patches  of  hyperaemia.  The  floating  colon  and  the  rectum  were  normal.  The 
mesenteric  glands  were  moist.  The  abdominal  aorta  and  mesenteric  artery  were 
normal.  The  bladder  contained  some  yellowish  brown  turbid  urine.  The  brain  was 
normal.  The  teeth  were  in  good  order.  The  bone  marrow  of  humerus  and  femur 
showed  large  haemorrhagic  areas. 

Pathological  Anatomical  Diagnosis. — Hydrothorax,  hydropericardium.  Hyperae- 
mia of  lymph  nodes.  Atelectasis  of  right  lung.  Pneumonia,  1st  stage.  Hyperaemia 
of  both  lungs.  Tracheitis.  Tumor  splenis.  Ecchymoses  of  epicardium.  Extravasa- 
tions in  both  endocardiums.  Oedema  of  subcutaneous  tissue  of  head  and  neck. 

E'ody  weight,  -287  kilo.  ; right  lung,  4'52  kg.  ; left  lung,  3’7  kg.  ; heart,  2'9  kg.  ; 
liver.  6'12  kg.  ; spleen,  2'56  kg.  ; kidneys,  1'48. 

Etiological  Diagnosis. — Paralysis  of  the  pharynx.  Sequel  to  horse-sickness. 

Dpicri.sis. — This  horse  showed  a very  mild  horse-sickness  fever  reaction,  lasting 
from  the  seventh  to  the  fourteenth  day  after  an  injection  of  virus.  Symptoms  of 
dikkop  appeared  on  the  eleventh  day  and  increased  the  following  days.  From  the 
seventeenth  day  they  began  to  subside.  On  the  eighteenth  day,  viz.,  seven  days 
after  onset  of  first  symptoms,  paralysis  of  the  oesophagus  was  noted.  The  horse 
died  on  the  nineteenth  day.  Death  was  a result  of  horse-sickness.  There  were  some 
lesions  present  in  the  lung.  The  oesophagus  contained  no  food  on  post-mortem.  This 
fact  in  view  of  the  paralysis  is  remarkable  and  its  interpretation  would  be  that  the 
paralysis  also  affected  the  pharynx,  which  was  not  able  to  transport  the  food  into 
the  oesophagus.  The  regurgitation  of  food  would  in  this  case  have  been  caused  by 
the  action  of  the  mylohoid  muscles  and  the  tongue.  The  fact,  however,  deserves  to 
be  recorded,  that  intravitam  paralysis  was  diagnosed,  which  on  post-mortem  could 
not  be  supported  by  corresponding  lesions.  Regurgitation  has  never  been  noted  in 
a pure  dikkop,  notwithstanding  the  tremendous  swelling  sometimes  present  in  the 
throat,  as  for  instance  is  sometimes  the  case  in  a pharyngitis,  where  similar  outside 
swellings  may  be  present. 

9.  Horse  11402  arrived  in  Onderstepoort  on  the  25th  July,  1917.  On  the  31st  it 
was  used  in  a iTorse-sickness  test  for  virus  Tz.  16th  generation  of  horse  11335,  in- 
jected intrajugularly.  A horse-sickness  reaction  was  present  from  the  thirteenth  to 
the  eighteenth  day,  reaching  103°F.  on  the  fifteenth  day.  Symptoms  of  dikkop  were 
noted  on  the  fifteenth  day,  they  increased  during  the  next  day.  On  the  nineteenth 
day,  viz.,  the  day  after  the  return  of  the  temperature  to  normal,  a discharge  m the 
nostrils  was  present  containing  food  particles.  The  presence  of  a paralysis  of  the 
oesophagus  was  evident.  The  pulse  which  hitherto  had  recorded  36  per  minute  now 
rose  to  56-  The  cardiac  impulse  increased.  On  the  twentieth  day  symptoms  of  an  ex- 
piratory dvspnoea  were  present.  Water  and  food  returned  through  the  nostrils.  Ihe 
swelling  of  the  neck  was  still  present.  On  the  twenty-first  day  the  horse  frequenth 
went  down;  it  showed  foamy  discharge  from  both  nostrils.  The  oesophagus  con'd  be 
felt  by  palpation  on  both  sides.  The  expiratory  dyspnoea  was  increased  ; the  head 
was  kept  stretched  out.  The  horse  was  shot  on  the  same  date. 

Autopsy. — Horse  11402,  a six-year-old  dark  brown  mare.  Date  of  death  21st 
August,  1917q  post-mortem  held  H hours  after  death.  Rigor  mortis  was  not  com- 
plete.  The  condition  was  poor.  The  abdomen  was  not'  distended.  Decubitus  was 
present  on  prominent  parts  of  near  side  of  the  body.  The  tongue  was  bluish  and 
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hanging  from  the  mouth.  Mucosa  of  lips  and  conjunctiva  were  pale.  Some  blood 
was  present  in  the  nostrils  (bullet).  The  subcutaneous  tissues  of  the  shoulder  and 
the  axillary  region  showed  gelatinous  infiltration.  The  blood  was  rather  dark  in 
colour.  It  was  flowing  from  the  cut  vessels.  The  upper  cervical  lymph  nodes  were 
moist,  the  submandibulars  were  normal.  The  thyroids  were  pale.  The  tongue  and 
pharynx  were  normal.  The  oesophagus  was  packed,  with  food.  The  mucous  mem- 
branes of  the  trachea  and  larynx  were  normal.  The  submucosa  of  the  trachea 
showed  gelatinous  infiltration.  The  peritoneal  cavity  contained  a little  liquid.  The 
diaphragm  was  convexly  forwards.  The  surface  was  smooth.  The  pleural  cavities 
contained  a little  liquid.  The  bronchial  and  mediastinal  lymph  nodes  were  normal. 
The  lungs  were  half  retracted.  The  dependent  portions  of  the  anterior  portion  of 
the  main  lobes  showed  consolidation  (sunk  in  water).  The  pleura  was  thickened 
over  the  affected  parts  of  the  lungs.  The  right  lung  showed  foam  in  the  thoracic 
trachea  in  the  bronchi.  The  thoracic  portion  of  the  oesophagus  also  contained  some 
ingesta.  The  thoracic  aorta  was  normal.  The  pericardium  contained  75  c.c.  clear 
yellowish  liquid.  The  right  ventricle  contained  a little  fluid  blood.  The  ostium 
atrio-ventriculae  admitted  a fist.  The  left  ventricle  contained  a little  fluid  blood. 
The  ostium  admitted  four  fingers.  Both  endocardiums,  the  epicardium  and  myocar- 
dium were  normal.  The  periportal  lymph  nodes  were  normal.  The  right  lobe  of 
the  liver  appeared  swollen.  A fibrous  thickening  of  the  capsule  (size  of  a hand) 
was  present.  On  section  the  parenchyma  was  rich  in  blood  and  rather  dark  in  colour. 
The  lobules  were  distinct.  The  central  veins  were  distended.  The  pancreas  was 
normal.  The  splenic  lymph  nodes  were  normal.  Spleen  42  x 20  cm.  The  pulp 
was  normal.  The  trabeculae  were  distinct ; the  capsule  was  normal.  Both  suprarenal 
glands  were  rather  pale  in  colour.  The  capsule  of  the  left  kidney  was  slightly  ad- 
herent. The  kidneys  had  a normal  appearance.  Numerous  gastrophilus  larvae  were 
in  the  oesophageal  portion  of  the  stomach.  The  fundus  showed  patchy  hyperaemia. 
Gastrophilus  larvae  were  present  in  the  duodenum,  the  mucous  membrane  was  nor- 
mal. Ascarides  were  frequent  in  the  jejunum.  In  the  caecum  and  colon  was  a 
patchy  hyperaemia.  Sclerostomes  were  present.  The  mesenteric  glands  and  the 
mesentery  were  normal.  A thrombus  and  nematodes  were  in  the  cranial  mesenteric 
artery.  The  bladder  contained  slightly  turbid  urine.  The  mucous  membrane  was 
normal.  The  mucous  membrane  of  the  uterus  was  normal.  In  the  ventricle  of  the 
brain  was  a cholestoma. 

Pathological  Anatomical  Diagnosis. — Impaction  of  oesophagus.  Oedema  of 
subcutaneous  tissue  of  head  and  neck.  Hyperaemia  of  intestines- 

Etiological  Diagnosis. — Paralysis  of  oesophagus.  Sequel  of  horse-sickness. 

Epicrisis. — This  horse  showed  a horse-sickness  fever  reaction  from  the 
thirteenth  to  the  eighteenth  day  after  the  injection  of  the  virus. 

Symptoms  of  dikkop  appeared  on  the  fifteenth  day.  The  paralysis  of  the  oesophagus 
was  diagnosed  on  the  nineteenth  day.  The  horse  died  on  the  twenty-first  day  with 
symptoms  of  expiratory  dyspnoea.  On  post-mortem  the  presence  of  an  impaction  of 
the  oesophagus  was  evident.  Lung  lesions  were  present  but  not  to  any  great  extent 
Some  of  the  dikkop  lesions  were  still  present  and  death  must  be  considered  to  be  a 
sequel  of  horse-sickness. 

10.  Horse  11143  arrived  in  Onderstepoort  on  the  25th  of  August,  1917.  It  was 
placed  on  the  27th  into  an  ephemeral  fever  experiment,  receiving  intrajugularlv  5 
c.c.  virus  horse  11347.  A reaction  resulted,  lasting  from  the  fourth  to  the  tenth  day 
of  ephemeral  fever.  On  the  11th  August  the  horse  was  placed  in  a horse-sickness 
experiment  as  a test  for  virus  Tz.  17th  generation,  receiving  5 c.c.  intrajugularlv  of 
horse  11402,  followed  by  serum  six  and  nine  days  later.  The  symptoms  of  dikkop 
were  noted  on  the  twelfth  day.  On  the  thirteenth  day  the  intermandibular  space  was 
filled.  A discharge  from  the  nostrils  was  noted  mixed  with  foodstuffs : the  water 
was  regurgitated.  On  the  fourteenth  day  the  horse  was  found  in  the  sternal  posi- 
tion and  tucked  up  in  its  abdomen.  When  water  was  given  it  still  came  back  through 
the  nostrils.  On  the  fifteenth  day  the  horse  was  lying  spread  out.  Both  inspiratory 
and  expiratory  dyspnoea  were  present.  A considerable  loss  of  condition  had  occurred 
during  the  last  few  days. 

Autopsy. — Horse  11143,  a seven-year-old  grey  mare.  Died  on  the  26th  Septem- 
ber. 1917.  Post-mortem  was  made  three  hours  after  death.  Rigor  mortis  was  present. 
The  condition  was  poor.  The  abdoment  was  not  distended.  A slight  discharge  from 
the  nostrils  was  present.  The  visible  mucous  membranes  were  rather  pale.  The 
cornea  showed  an  opacity.  The  blood  was  dark  red.  not,  coagulated  and  stained 
well.  The  flesh  was  slightlv.  moist,.  The  subcutaneous  tissue  of  the  neck  was  in- 
filtrated with  yellow  gelatinous  exudate,  it  was  also  present  in  the  axilla  and  ventral 
part  of  the  thorax.  The  walls  of  the  gutteral  pouches  and  the  connective  tissues 
on  dorsal  aspect  and  sides  of  the  pharynx  showed  very  marked  infiltration  with 
yellow  gelatinous  exudate.  At  the  junction  with  the  oesophagus  it  was  about  3 cm. 
deep.  It  extended,  downwards.  The  pharyngeal  and  upper  cervical  lymph  nodes 
were  pink  in  colour  and  slightly  oedematous.  The  submandibulars  showed  nothing 
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unusual.  The  thyroids  were  pale  brown.  The  pharyngeal  mucosa  was  hyperaemic ; 
the  pharynx  was  empty.  The  larynx  and  the  trachea  were  hyperaemic,  the 
mucosa  dark  red  in  colour,  and  a fibrinous  deposit  was  on  the  mucosa  of  the  latter. 
Food  particles  were  in  the  larynx.  The  cervical  oesophagus  was  firmly  packed  with 
food,  the  thoracic  portion  also  contained  some • The  diaphragm  showed  fibrous  fila- 
ments on  the  peritoneal  surface.  Some  petechiae  and  ecchymoses  were  present  in 
the  pleura  of  the  mediastinum  and  pericardium.  The  bronchial  and  mediastinal 
lymph  nodes  were  hyperaemic.  Left  lung  : Numerous  small  dark  extravasations 
were  under  the  pleura.  It  was  emphysematous  towards  the  ventral  border.  The 
dorsal  half  of  the  pulmonary  pleura  was  bluish  red  in  colour.  The  ventral  and 
apical  pleura  were  pale.  A portion  of  the  lungs  was  firm  ; on  section  dark  reddish 
in  colour;  the  vessels  filled  with  blood.  Numerous  dark  haemorrhagic  areas  were 
present  in  the  lung  tissue,  including  paler  greyish  foci.  The  bronchial  mucosa  was 
reddish  in  colour.  A clear  liquid  mixed  with  blood  and  froth  exuded  from  the  cut 
surface.  Right  lung  : The  apical  and  the  ventral  half  of  the  pleura  were  paler  than 
the  remainder.  A portion  of  the  lung  was  firm  ; on  section  this  firmer  portion  was 
somewhat  greyish  in  colour  and  mottled.  A reddish  somewhat  turbid  material  could 
be  expressed  from  the  bronchi  and  the  alveoli.  It  had  an  offensive  smell.  The 
mucosa  of  the  bronchi  was  hyperaemic.  Other  portions  of  the  lung  were  hyperaemic 
and  oedematous.  The  pericardium  contained  325  c.c.  dark  yellow  slightly  turbid  liquid. 
The  right  ventricle  of  the  heart  contained  coagulated  plasma  and  partly  coagulated 
blood,  the  left  partly  coagulated  blood.  In  the  epicardium  of  both  ventricles  and 
atriums  were  numerous  petechiae  and  ecchymoses  along  the  coronary  groove.  In  the 
left  endocardium  were  petechiae  and  ecchymoses.  The  myocardium  was  pale  greyish 
brown,  slightly  soft.  The  thoracic  aorta  showed  nothing  unusual.  The  trachea  con- 
tained froth  and  a fibrinous  deposit ; the  mucosa  was  hyperaemic.  The  lower  cer- 
vical lymph  nodes  were  enlarged,  hyperaemic  and  oedematous.  The  periportal  lymph 
nodes  showed  nothing  unusual.  Fibrous  filaments  and  patches  were  persent  on 
parietal  surface  of  the  liver  capsule.  On  section  the  central  veins  contained  a fair 
amount  of  blood.  The  lobules  were  reddish  brown  in  colour.  In  some  places  there 
was  pigment  around  the  central  veins ; the  consistence  was  friable.  The  pancreas 
was  greyish  brown  in  colour.  The  splenic  lymph  nodes  were  slightly  enlarged,  pinkish 
in  colour.  Spleen  : 50  x 22  cm.  The  pulp  was  dark  red,  moist  and  very  slightly 
swollen.  The  trabeculae  were  fairly  distinct.  The  glomerules  were  not  enlarged. 
The  consistence  was  somewhat  soft.  The  suprarenal  glands  showed  nothing  unusual. 
The  left  kidney  capsule  was  easily  detached  ; the  cortex  was  pale  brown  and  opaque. 
The  consistence  was  somewhat  friable.  The  right  kidney  was  similar  to  the  left 
one.  Numerous  gastroDhilus  larvae  were  present  in  the  oesophageal  portion  of  the 
stomach.  The  duodenal  mucous  membrane  was  grevlsh  in  colour.  A few  Gastrophilus 
nasalis  were  present.  The  small  intestines  were  slightly  yellowish  discoloured.  The 
colon  showed  diffuse  dark  red  patches.  The  mesenteric  lymph  nodes  were  hyperaemic 
and  oedematous.  The  abdominal  aorta  and  the  anterior  mesenteric  artery  showed 
nothing  unusual.  The  bladder  was  full  of  turbid  dark  yellow  urine.  In  the  mucosa 
were  a few  ecchymoses.  The  brain  showed  nothing  unusual.  The  bone  marrow  of  the 
proximal  end  of  the  femur  was  red  : there  was  fat  in  the  distal  end.  In  the  distal 
end  of  the  humerus  was  fat ; the  shaft  contained  a small  red  focus.  The  teeth  were 
regularly  worn. 

Pathological  Anatomical  Diagnosis. — Hydropericardium.  Petechiae  and  ecchymoses 
on  epicardium  and  endocardium.  First  stage  of  pneumonia.  Hyperaemia  of  medias- 
tinal and  lower  cervical  lymph  nodes.  Fatty  degeneration  and  cloudy  swelling  of 
heart,  liver  * and  kidneys.  Laryngitis,  tracheitis,  bronchitis.  Paralysis  of  the 
oesophagus.  Oedema  of  gutteral  pouches,  pharyngral  cervical  and  pectoral  regions. 
Ecchymoses  of  bladder. 

Etiological  Diagnosis. — Paralysis  of  oesophagus,  sequel  to  horse-sickness. 

Epicrisis. — This  horse  developed  horse-sickness  as  a result  of  the  virus  injection, 
and  showed  the  symptoms  of  dikkop  on  the  twelfth  day.  Paralysis  of  the  oesophagus 
was  diagnosed  the  next  day.  The  horse  died  on  the  seventeenth  day.  The  post- 
mortem showed  the  presence  of  an  impaction  of  the  oesophagus.  Pneumonic  lesions 
were  present  as  well  as  those  of  horse-sickness. 

11.  Horse  11113  arrived  at  Onderstepoort  on  the  5th  November,  1917.  It  was 
used  for  a horse-sickness  experiment  on  the  12th,  receiving  intrajuguThrly  5 c.c, 
virus  of  horse  11306  Tz. , serum  on  the  sixth  day,  and  0.  virus  of  177th  generation, 
and  serum  on  the  ninth  day.  A reaction  started  from  the  seventh  day  and  lasted 
to  the  fourteenth  day  The  maximum  temperature  was  104-4°F.  on  three  days  : 
tenth,  twelfth  and  thirteenth  days.  The  symptoms  of  dikkop  were  noted  on  the 
tenth  day,  when  the  fossa  temporalis  just  commenced  to  fill.  On  the  eleventh  day 
the  swellings  had  increased  ; the  intermandibular  space  was  also  filled.  The  pulse 
was  60  and  the  heart  impulse  distinct.  The  conjunctiva  was  ecchymosed.  During 
the  next  two  days  the  swellings  still  increased.  On  the  fifteenth  day  a mucous  dis- 
charge was  noted  in  both  nostrils  : the  upper  lip  was  swollen.  On  the  sixteenth  day 
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the  swellings  on  the  neck  began  to  disappear.  A dyspnoea  was  present ; a discharge 
from  both  nostrils  was  noted  and  the  presence  of  a paralysis  of  the  oesophagus  was 
evident.  The  pulse  was  60  per  minute,  the  heart  impulse  was  distinct  and  a nega- 
tive veinous  pulse  discernible.  On  the  night  of  the  same  day  the  horse  was  spread 
out,  unable  to  rise.  A dirty  mucous  material  escaped  from  the  nostrils.  Laboured 
abdomimal  respiration  was  present.  On  the  morning  of  the  seventeeth  day  the  horse 
was  still  down,  unable  to  rise.  Rales  were  noted  on  auscultation.  The  horse  was 
killed  the  same  morning- 

Autopsy. — Horse  11113,  a seven-year-old  roan  mare,  killed  on  the  23rd  Novem- 
ber, 1917.  Post-mortem  was  made  three  hours  after  death.  Rigor  mortis  was  not 
present.  The  condition  was  good.  The  abdomen  was  of  normal  aspect.  The  visible 
mucous  membranes  were  pale.  The  region  of  the  neck  and  shoulder  and  the  back 
quarters  showed  gelatinous  infiltration  of  the  subcutaneous  tissues.  The  flesh  was 
somewhat  dark  and  moist.  The  blood  was  coagulated  ; it  stained  well.  The  areolar 
tissues  around  the  cervical  trachea  and  oesophagus  showed  gelatinous  infiltration.  It 
was  also  marked  in  the  fasciae  of  the  muscles  and  in  the  subcutaneous  tissues  of  the 
hindquai'ter.  The  salivary  glands  showed  nothing  unusual.  The  bronchial  and 
mediastinal  lymph  nodes  were  enlarged,  oedematous  and  hyperaemic ; the  retro- 
pharyngeals  were  enlarged,  moist  and  somewhat  pale,  likewise  the  mandibulars.  The 
thyroids  showed  nothing  unusual.  The  lymph  follicles  of  the  pharynx  were  distinct. 
The  mucosa  of  the  pharynx  showed  nothing  unusual,  likewise  that  of  the  tongue. 
The,  oesophagus  was  distended  with  packed  in  (jest  a,  which  were  somewhat  dry.  The 
cervical  trachea  contained  a blood  coagulum,  the  mucosa  showed  diffuse  hyperaemia., 
an  exudate  was  adherent  to  the  mucosa ; in  the  submucosa  was  a gelatinous  infiltration. 
The  peritoneal  cavity  contained  a normal  amount  of  fluid.  The  serosa  was  smooth  and 
glistening.  The  diaphragm  was  convexly  forwards.  A few  fibrous  filaments  were  present. 
The  pleural  cavities  contained  a small  quantity  of  clear  yellow  fluid.  The  right  lung 
was  inflated.  On  the  pleura  were  a few  fibrous  filaments.  Areas  of  emphysema  were 
present  in  the  apical  lobe.  A portion  of  the  main  lobe  was  hepatised,  lying  below 
the  normal  surface.  On  section  this  portion  was  dark-reddish  in  colour,  from  the 
cut  surface  a yellow  exudate  mixed  with  blood  could  be  scraped  off.  The  rest  of 
the  lung  was  somewhat  hyperaemic  and  moist.  Arteries  and  veins  were  normal.  The 
bronchus  contained  some  foam.  On  the  mucosa  were  a few  petechiae.  The  left  lung 
was  inflated.  Areas  of  emphysema  were  in  the  apical  lobe  and  on  ventral  border  of 
the  main  lobe.  The  parenchyma  on  section  was  hyperaemic  and  moist.  The  arteries 
and  veins  were  normal.  The  bronchi  contained  some  foam.  The  mucosa  of  thoracic 
trachea  was  diffusely  hyperaemic  with  a few  petechiae.  Foam  was  present.  Ad- 
herent to  the  mucosa  was  a yellowish  exudate ; the  submucosa  was  infiltrated  with 
liquid.  The  oesophagus  contained  lumps  of  tightly-packed  ingesta.  The  thoracic 
aorta  showed  nothing  unusual.  In  the  pericardium  were  1250  c.c.  clear  yellow  liquid. 
The  right  ventricle  of  the  heart  contained  fluid  blood  and  a plasma  coagulum,  like- 
wise the  atrium.  The  ostium  atrio-ventriculare  admitted  a hand.  The  left  ventricle 
was  similar  to  the  right  one.  The  ostium  admitted  four  fingers-  The  epicardium 
was  pale ; some  petechiae  and  extravasations  were  present.  The  coronary  arteries 
showed  nothing  unusual.  The  right  endocardium  was  pale,  a few  ecchymoses  were 
present,  likewise  in  the  left  one.  The  myocardium  was  greyish,  opaque,  soft  and  of 
cooked  appearance.  The  periportal  lymph  nodes  were  slightly  enlarged  and  hyper- 
aemic. The  liver  was  swollen.  The  diaphragmatic  surface  showed  a few  fibrous 
filaments.  The  capsule  was  tense,  the  edges  were  rounded.  The  visceral  capsule 
was  smooth,  somewhat  pale  in  colour.  On  section  the  lobules  were  distinct.  The 
central  veins  were  somewhat  dilated  ; the  periphery  was  somewhat  greyish.  Some 
pigmentation  was  in  the  centre.  The  consistence  was  soft  and  friable.  The  pancreas 
showed  nothing  unusual.  The  splenic  lymph  nodes  were  enlarged  and  hyperaemic. 
Spleen  : 53  x 21  cm.  On  section  it  had  a reddish  colour.  The  trabeculae  were 
not  distinct.  The  follicles  were  swollen.  The  consistence  was  somewhat  soft.  The 
suprarenal  glands  appeared  slightly  enlarged.  The  adipose  capsule  of  the  right  kidney 
was  normal.  The  fibrous  capsule  was  easily  detached.  The  kidney  appeared  en- 
larged. On  section  the  three  zones  could  be  distinguished,  they  were  dark  in  colour, 
especially  the  intermediate  one,  and  somewhat  opaque.  The  glomerules  were  dis- 
tinct. The  left  was  similar  to  the  right  one.  A spiroptera  tumour  was  present  in 
the  stomach  and  slight  hyperaemic  streaks  in  the  fundus.  Gastrophilus  larvae  were 
found  on  the  oesophageal  portion.  The  duodenum  was  slightly  hyperaemic  in  its 
proximal  portion.  The  mucosa  of  the  pylorus  showed  hyperaemic  streaks.  The  small 
intestines  and  the  floating  colon  showed  nothing  unusual.  The  mesenteric  glands  were 
enlarged  and  hyperaemic.  The  abdominal  aorta  showed  nothing  unusual-  In  the 
cranial  mesenteric  artery  was  an  aneurism  containing  a thrombus  with  worms.  The 
urinary  bladder  was  »mptv.  The  mucosa,  was  normal.  The  ovaries  were  cystic. 
Utems  and  vagina  showed  nothing  unusual.  The  brain  showed  a haemorrhage 
(bullet).  The.  bone  marrow  of  the  humerus  was  fatty,  two  red  patches  were  in  the 
middle  and  distal  third.  The  proximal  half  of  the  femur  was  hyperaemic,  the  distal 
one  fatty. 
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Pathological  Anatomical  Diagnosis.  Hydropericardium.  Ecchymoses  in  both  en- 
docardiums,  petechiae  and  extravasations  in  epicardium ; fatty  degeneration  of 
myocardium.  Red  hepatisation  in  right  lung.  Tracheitis.  Fatty  degeneration  and 
stasis  of  the  liver.  Fatty  degeneration  and  hyperaemia  of  kidneys.  Impaction  of 
the  oesophagus.  Hyperaemia  of  stomach,  caecum  and  colon.  Slight  tumour  splenis- 
Oedema  of  subcutaneous  tissues  and  of  fasciae. 

Etiological  Diagnosis. — Paralysis  of  the  oesophagus.  Sequel  horse-sickness. 

Epicrisis. — A horse-sickness  fever  reaction  was  present  from  the  seventh  to  the 
fourteenth  day.  Symptoms  of  dikkop  were  noted  on  the  tenth  day.  On  the  fifteenth 
day  a paralysis  of  the  oesophagus  was  diagnosed.  The  horse  was  killed  on  the 
seventeenth  day.  On  post  mortem  the  impaction  of  the  oesophagus  was  evident,  the 
lesions  of  horse-sickness  were  present  as  well  as  those  of  a pneumonia  and  a tracheitis 
and  bronchitis  indicating  the  path  of  the  trauma. 

12.  Horse  11298,  an  aged  bay  gelding  in  fair  condition  arrived  in  Onderstepoort  on 
the  5th  November,  1917.  On  the  7th  it  was  placed  in  a horse-sickness  experiment 
receiving  intrajugularly  5 c.c.  Virus  Tz.  18th  generation  of  horse  11307  and  on  the  fifth 
day  serum  simultaneously  with  virus  0.  177th  generation  and  again  serum  on  the  sixth 
day-  A reaction  started  on  the  seventh  day  and  lasted  until  the  fourteenth  day, 
subsequently  there  was  a slight  reaction  from  the  seventeenth  to  the  twenty-first  day. 
The  maximal  temperature  was  reached  on  two  occasions  with  104°F  on  the  eleventh 
and  thirteenth  days ; during  this  time  the  pulse  was  normal.  On  the  sixteenth  day 
the  symptoms  of  a slight  dikkop  were  present,  they  increased  the  next  day.  On  the 
seventeenth  day  the  masseter  was  infiltrated ; the  swelling  of  the  fossa  temporalis 
was  decreasing.  On  the  nineteenth  the  swelling  had  completely  subsided.  The  horse 
was  noted  to  lick  its  lips  and  to  stretch  the  tongue.  The  nostrils  were  noted  to  be 
soiled  with  ingesta.  The  horse  swallowed  water  which  was  returned  through  the 
nostrils.  The  paralysis  of  the  oesophagus  was  thus  evident.  On  the  twentieth  day 
green  ingesta  were  seen  passing  through  the  nostrils.  A cough  was  present  and  a 
good  quantity  of  mucous  material  was  thrown  out.  Small  blood  streaks  were  seen 
in  the  nostril.  On  the  twenty-first  day  the  nostrils  were  still  soiled  with  food,  the 
animal  was  losing  condition  visibly,  was  tucked  up  but  otherwise  attentive.  When 
tested  with  water,  a small  quantity  was  seen  to  pass  down  the  oesophagus ; some 
returned  through  the  nose.  From  the  first  day  of  paralysis  the  horse  had  been 
blistered  with  red  mercury  ointment  and  subsequently  was  frequently  massaged.  The 
animal  made  a complete  recovery.  Symptoms  of  a nasal  catarrh  remained  for  some 
time. 

Epicrisis. — A horse-sickness  fever  reaction  was  present  from  the  seventh  to  the 
fourteenth  day  and  another  one  from  the  seventeenth  to  the  twenty-first  day. 
Symptoms  of  dikkop  appeared  on  the  sixteenth  day.  On  the  nineteenth  day  paralysis 
was  present.  From  the  twenty-first  day  improvement  took  place  and  the  horse  re- 
covered. It  had  been  treated  with  blisters. 

13.  Horse  11137,  a chestnut  mare  in  good  condition  arrived  in  Onderstepoort  on 
the  5th  of  November,  1917,  and  was  placed  on  the  6th  November  into  a horse-sickness 
experiment  receiving  on  this  date  an  intrajugular  injection  of  virus  Tz.  horse  11306 
and  on  the  sixth  day  virus  0.  177th  generation  simultaneously  with  serum  O.  and 
serum  again  on  the  eighth  day.  A reaction  started  on  the  sixth  day  lasting  to  the 
thirteenth  day,  a second  one  from  the  fourteenth  to  the  eighteenth  day.  The  former 
showed  a higher  fever  than  the  latter,  averaging  for  six  days  above  103°F,  whilst  in 
the  latter  the  temperature  on  three  days  only  reached  103°F.  The  symptoms  of 
dikkop  were  noted  on  the  thirteenth  day.  They  increased  during  the  next  days  and 
by  the  seventeeth  day  had  disappeared.  On  this  day  the  horse  was  noticed  to  lie 
down  frequently  and  fresh  decubitus  was  noted  on  hip,  stifle  and  head.  There  was 
some  dyspnoea  present,  the  abdominal  respiration  was  well-marked,  the  number  of 
respirations  were  32.  The  pulse  was  60.  On  the  eighteenth  day  a mucous 
discharge  was  noted  from  both  nostrils  and  on  water  being  given  to  drink,  was  re- 
turned through  the  nostrils.  A paralysis  of  the  oesophagus  was  evident.  The 
horse’s  throat  and  jugular  regions  were  rubbed  down  with  red  mercury  ointment 
which  irritated  the  horse  so  much  that  it  kept  on  rubbing  the  neck  up  and  down  on 
the  rounded  edge  of  the  manger.  On  the  nineteenth  day  the  horse  was  again  able 
to  swallow  water.  It  generally  looked  brighter.  After  drinking  the  water  the  horse 
coughed  slightly  and  threw  out  mucus-  On  the  twentieth  day  the  deglutition  was 
again  possible.  The  horse  thus  recovered  from  paralysis. 

Epicrisis. — A horse-sickness  fever  reaction  was  present  from  the  sixth  to  the 
thirteenth  day  and  a second  one  from  the  fourteenth  to  the  eighteenth  day.  Symp- 
toms of  dikkop  were  present  on  the  thirteenth  day,  they  disappeared  on  the  seven 
teenth  day.  Paralysis  of  the  oesophagus  was  noted  on  the  eighteenth  day,  viz.  : the 
day  after  the  disappearance  of  the  dikkop.  On  the  following  dav  the  paralysis  be- 
gan to  disappear  and  the  horse  recovered.  This  horse  had  been  blistered  along  the 
jugular  groove  and  it  was  noted  that  subsequently  it  rubbed  this  portion  of  the  neck 
constantly  up  and  down  on  the  projecting  edge  of  the  manger,  thus  massaging  it  well 
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14.  Horse,  11191  arrived  in  Onderstepoort  on  11th  December,  1917.  The  next  day 
It  was  placed  into  a horse-sickness  experiment  and  injected  intrajugularly  with  5 c.c. 
virus  T.  of  horse  11389.  On  the  6th,  8th  and  18th  days  serum  was  given,  on  the 
sixth  day  simultaneously  with  0.  virus  176th  generation.  A reaction  {started  on  the 
sixth  day  and  lasted  to  the  thirteenth  day;  maximum  temperature  103-4°F.  from 
seventh  to  tenth  day.  The  symptoms  of  dikkop  were  noted  on  the  twelfth  day, 
both  fossae  temporales  being  slightly  filled  ; the  bulging  increased  the  next  day  and 
on  the  fourteenth  day  the  masseter  and  neck  were  considerably  swollen.  On  the 
fifteenth  day  the  parotid  region  and  throat  were  much  swollen-  On  this  date  the 
diagnosis  of  paralysis  of  the  oesophagus  was  made.  On  the  sixteenth  day  a green 
discharge  from  both  nostrils  and  a cough  were  noticed,  some  inspiratory  dyspnoea 
was  also  noted.  On  the  seventeenth  day  much  mucus  was  noticed  around  the 
nostrils.  Water  which  was  swallowed  returned  through  the  nostrils.  On  the 

eighteenth  day  no  improvement  had  taken  place.  The  number  of  respirations  had 
increased,  the  pulmonary  murmur  was  normal.  The  horse  received  a subcutaneous 
injection  of  5 gramme  of  arecoline.  On  the  nineteenth  day  the  discharge  was  still 
present  and  the.  water  given  to  drink  returned  through  the  nostrils.  Another  dose  of 
arecoline  was  given.  On  the  twentieth  day  no  improvement  had  taken  place.  The 
horse  died  the  same  day.  From  the  first  day  of  paralysis  this  horse  was  blistered 
with  red  mercury  ointment. 

Autopsy.— Horse  11191,  an  aged  grey  mare,  died  on  1st  January,  1918.  The 
carcass  was  emaciated.  The  visible  mucous  membranes  were  pale.  The  natural 
openings  were  normal.  The  flesh  was  pale.  The  subcutaneous  tissues  were  dark- 
yellow  in  colour.  The  blood  was  dark  and  partly  coagulated.  The  sublingual 
glands  were  slightly  hyperaemic.  The  submaxillaries  were  moist  and  slightly  hyper- 
aemic,  the  parotids  were  also  moist.  The  submandibular  lymph  nodes  were  moist 
and  showed  slight  hyperaemia ; the  pharyngeals  showed  well-marked  hyperaemia,  the 
upper  cervicals  were  moist.  The  thyroids  were  normal.  The  tongue  muscle  was 
yellow  coloured.  The  oesophagus  was  tightly  packed  with  food  in  the  cranial  third. 
The  pharynx  was  markedly  hyperaemic,  the  mucous  membrane  was  swollen  and  the 
follicles  distinct.  The  cervical  trachea  showed  well-marked  hyperaemia  and  con- 
tained greenish-brown  mucus  mixed  with  particles  of  food.  The  larynx  also  showed 
marked  hyperaemia.  The  thoracic  trachea  contained  greenish-brown  foam  and  the 
mucous  membranes  showed  well-marked  hyperaemia.  The  bronchial  and  mediastinal 
lymph  nodes  were  moist  and  showed  slight  hyperaemia.  The  left  lung  was  partly 
retracted,  the  pleura  was  smooth.  On  section  marked  hyperaemia  was  present,  the 
consistence  of  the  parenchyma  showed  nothing  unusual.  The  cranial  portion  of  the 
main  lobe  showed  along  the  ventral  border  atelectasis  extending  over  a portion  20  x 
12  cm.  On  section  this  portion  was  firm  in  consistence  and  had  an  irregularly 
mottled  appearance,  reddish,  greenish  and  white  areas  were  mingled.  The  bronchi 
contained  yellow-white  foam.  The  artery  contained  partly  coagulated  blood.  The 
right  lung  was  inflated.  On  section  it  showed  marked  hyperaemia,  the  consistence 
showed  nothing  unusual-  The  apical  lobe  and  the  ventral  portion  of  the  main  lobe 
showed  atelectasis.  On  section  these  portions  were  very  firm  in  consistence  and  of  a 
reddish-green  colour  showing  numerous  greyish-white  foci  throughout,  containing 
green  centres.  The  bronchi  showed  very  marked  hyperaemia  and  contained  blood- 
stained foam.  The  artery  contained  coagulated  blood.  The  thoracic  aorta  was 

normal.  The  thoracic  oesophagus  was  normal.  The  pericardium  contained  50  c.c. 
red-yellow  turbid  fluid.  The  parietal  surface  of  the  pericardium  showed  marked 
ecchymoses.  The  right  ventricle  and  atrium  contained  large  quantities  of  partly 
coagulated  blood.  The  right  ostium  admitted  a hand.  The  left  ventricle  and  atrium 
contained  a plasma  coagulum.  The  left  ostium  admitted  four  fingers.  The  epicar- 
dium  showed  marked  ecchymoses  on  the  transverse  and  longitudinal  grooves  of  the 
right  side  of  heart.  The  endocardium  showed  nothing  unusual.  The  atrio-ventri- 
cular  valves  showed  a slight  gelatinous  infiltration  at  the  base.  The  myocardium  on 
section  was  pale-grey  in  colour.  The  consistence  was  firm.  The  liver  capsule  was 
normal.  On  section  lobulation  was  distinct.  The  centres  of  the  lobules  showed 
greenish-brown  pigmentation  and  the  peripheries  of  the  lobules  were  pale-yellow. 
The  pancreas  showed  nothing  unusual.  Spleen  measured  49  x 25  cm.  The  capsule 
was  normal.  On  section  the  trabeculae  were  not  distinct,  the  colour  was  dark  red- 
brown.  The  pulp  was  much  swollen.  Both  suprarenal  glands  were  yellowish-brown. 
The  right  kidney  capsule  was  easily  detached.  On  section  the  glomeruli  appeared 
distinctly,  the  colour  of  the  parenchyma  was  greyish  red,  the  consistence  showed  no- 
thing unusual.  The  left  kidney  was  also  easily  detached.  On  section  the  colour 
was  pale,  greyish-red,  the  consistence  normal.  The  glomerules  were  distinct.  The 
oesophageal  portion  of  the  stomach  showed  a few  larvae  of  gastrophilus  equi.  In 
the  fundus  was  a slight  diffuse  hyperaemia.  The  duodenum  contained  a few  larvae 
of  gastrophilus  nasalis.  The  mucosa  of  the  duodenum  was  slate  coloured,  the  small, 
intestines  were  slightly  hyperaemic.  The  caecum  and  colon  mucosae  were  slate 

coloured.  The  rectum  was  normal.  The  urinary  bladder  was  empty.  The  brain 
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was  normal.  The  marrow  of  the  humerus  contained  a red  patch  at  proximal  end  of 
shaft-  The  femur  was  red  throughout  the  proximal  two-thirds.  The  teeth  were  in 
good  order.  Right  lung  36  kg.,  left  lung  45  kg.,  heart  2'5  kg.,  liver  6’7  kg.  Spleen 
2‘2  kg.,  kidneys  13  kg. 

Pathological  Anatomical  Diagnosis. — Impaction  of  oesophagus.  Ecchymoses  of 
epicardium  and  pericardium.  Atelectasis  and  broncho  pneumonia  gangrenosa  of  both 
lungs.  Fatty  degeneration  and  pigmentation  of  the  liver.  Tumor  splenis.  Slight 
gastroenteritis.  Anaemia. 

Etiological  Diagnosis. — Paralysis  of  oesophagus,  sequel  horse-sickness. 

Epicrisis. — A horse-sickness  fever  reaction  was  passed  from  the  sixth  to  the 
thirteenth  day.  Symptoms  of  dikkop  were  noted  on  the  twelfth  day.  On  the 
fifteenth  day  paralysis  of  the  oesophagus  was  diagnosed-  The  horse  died  on  the 
nineteenth  day  notwithstanding  treatment.  On  post  mortem,  impaction  of  the 
oesophagus  was  found.  Death  was  due  to  gangrenous  pneumonia. 

15.  Horse  11305,  arrived  in  Onderstepoort  on  11th  December,  1917. 

On  the  8th  January,  1918,  it  was  placed  in  a horse-sickness  experiment,  receiv- 
ing intrajugularly  5 c.c.  virus  Tz.  of  horse  11389  and  on  the  fifth  and  sixth  days 
serum,  on  the  former  day  simultaneously  with  virus  O 11372.  A very  slight  re- 
action was  noted  from  the  eleventh  to  the  seventeenth  day.  From  this  date,  a second 
reaction  commenced,  the  temperature  rising  daily  until  day  of  death  on  the  twenty- 
fourth  day.  During  the  first  reaction  the  pulse  frequency  was  normal,  during  the 
second  reaction  it  increased  from  60  to  70.  The  first  symptoms  of  a dikkop  were 
noted  on  the  sixteenth  day.  On  the  seventeenth  day  the  neck  was  much  swollen,  the 
horse  was  not  feeding  well  and  the  abdomen  was  tucked  up.  On  the.  eighteenth  day, 
paralysis  of  the  oesophagus  was  suspected  and  the  horse  was  given  water  to  drink 
when  it  was  noted  that  the  water  passed  down  to  the  stomach.  On  the  nineteenth 
day  at  7 a.m. , nothing  abnormal  was  seen.  At  9.30,  after  feeding,  regurgitation  of 
the  food  was  noticed,  the  horse  coughed  and  threw  out  food  mixed  with  mucus.  A 
paralysis  of  the  oesophagus  was  now  evident.  On  the  twentieth  day  no  improve- 
ment was  noticeable.  On  the  twenty-first  day  it  was  noted  that  some  of  the  water 
passed  down  and  some  returned  through  the  nostrils.  On  the  twenty-second  day  the 
paralysis  was  again  complete  and  no  further  improvement  took  place.  The  animal 
lost  rapidly  in  condition  and  died  on  the  twenty-fourth  day. 

Autopsy. — Horse  11305,  an  aged  chestnut  mare,  died  on  the  2nd  February,  1918. 

Rigor  mortis  was  present.  The  condition  was  fair.  The  abdomen  was  slightly 
sunken.  The  hair  around  the  anus  and  at  root  of  tail  was  matted  and  soiled  with 
yellowish  fluid  faeces.  The  natural  openings  showed  nothing  unusual.  The  visible 
mucous  membranes  were  pale.  The  flesh  was  pale.  In  the  subcutaneous  tissues  was 
a small  amount  of  fat,  it  was  yellowish.  The  sublingual  glands  were  pale  and  moist. 
The  submaxillaries  were  moist.  The  parotids  were  pale  and  moist.  The  submandi- 
bular lymph  nodes  were  moist  and  slightly  hyperaemic,  likewise  the  pharyngeals  and 
also  the  upper  cervicals ; the  bronchials  and  mediastinals  were  slightly  hyperaemic. 
The  thyroids  were  pale.  The  soft  palate  showed  marked  hvperaemia  The  muscle 
of  the  tongue  was  normal.  The  oesophagus  was  tightly  packed  with  ingesta.  The 
pharynx  mucosa  was  slightly  hyperaemic.  It  contained  numerous  larvae  of  gas- 
trophilus  pecorum.  The  peritoneal  cavity  showed  nothing  unusual.  Some  fibrous 
filaments  were  on  peritoneal  surface  of  the  diaphragm.  The  pleural  cavities  showed 
nothing  unusual.  The  cervical  trachea  showed  marked  hyperaemia  of  the  mucosa 
and  contained  some  greenish-vellow  mucus  mixed  with  particles  of  food.  The  larynx 
was  markedly  hyperaemic.  The  thoracic  trachea,  was  similar  to  the  cervical  portion. 
The  caudal  two-thirds  of  the  oesophagus  were  normal.  The  thoracic  aorta  showed 
nothing  unusual.  The  left  lung  was  retracted,  the  pleura  was  smooth.  On  section 
the  parenchyma  was  slightly  hyperaemic.  The  cranial  portion  of  the  main  lobe  was 
firm  in  consistence,  dark  reddish-green  in  colour  and  on  section  showed  numerous 
foci  of  greenish-black  colour,  irregular  in  outline,  giving  the  section  a mottled  appear- 
ance. The  bronchial  mucosa  was  slightly  hvperaemic.  The  pulmonarv  artery  was 
normal.  The  right  lung  was  inflated.  The  pleura  was  smooth.  On  section  a 
marked  stasis  and  slight  oedema  were  present.  The  consistence  was  soft.  The 
ventral  half,  and  the  cranial  portion  of  the  main  lobe  were  dark,  reddish-green  in 
colour.  On  section  thev  were  firm  in  consistence  and  showed  throughout  small 
greenish-white  foci,  about  the  size  of  a pin’s  head  giving  the  lung  a speckled  green 
and  black  appearance.  The  bronchus  showed  slight  hvperaemia  and  contained  blood- 
stained foam.  The  arterv  was  normal.  The  pericardium  contained  20  c.c.  reddish- 
vellow  turbid  fluid.  The  right  ventricle  and  atrium  contained  dark  coagulated 
blood,  also  plasma.  The  ostium  atrio-ventrieulare  admitted  the  hand.  The  left 
ventricle  contained  a.  plasma  coagnlum.  The  ostium  admitted  four  fingers.  The 
ppicardic  vessels  were  injected  ’the  right  endocardium  and  valves  were  normal. 
The  left  endocardium  showed  a.  blood  extravasation  below  the  semi -lunar  valves 
/4  X 2 cm.).  The  valves  were  normal.  Thickness  of  Mvocardium  : right. 

1|.  left  4 cm.  On  section  pale  reddish-grey,  of  firm  consistence.  Fibrous 
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filaments  were  present  on  parietal  surface  of  liver.  On  section  the  lobulation  was 
distinct.  The  centres  of  the  lobules  were  dark,  reddish-brown,  the  periphery 
was  pale-yellow.  The  consistence  showed  nothing  unusual.  The  pancreas 
appeared  normal.  The  splenic  lymph  nodes  were  moist,  markedly 

hyperaemic.  Spleen  48  x 21  cm.  In  the  capsule  were  some  fibrous  filaments.  On 
section  the  trabeculae  were  distinct.  The  colour  was  dark,  reddish-black,  the  con- 
sistence somewhat  soft.  The  suprarenal  glands  appeared  normal.  The  left  kidney 
capsule  was  easily  detached  On  section  the  glomeruli  were  distinct.  The  colour 
of  the  section  was  pale,  reddish-brown.  The  consistence  of  the  organ  was  firm.  The 
right  kidney  on  section  showed  the  glomeruli  distinctly.  The  colour  was  slightly 
darker  than  normal ; the  consistence  was  firm.  The  oesophageal  portion  of  the 
stomach  contained  a few  gastrophilus  larvae  (gastrophilus  equi  and  pecorum).  The 
mucosa  of  the  fundus  was  dark,  slate  coloured,  that  of  the  duodenum  was  slate 
coloured.  Some  larvae  of  gastrophilus  nasalis  were  present-  The  small  intestines 
were  slightly  hyperaemic  and  slate  coloured.  The  mucosa  of  the  caecum  was  dark, 
slate  coloured  ; the  colon  likewise,  and  showed  diffuse  hyperaemia  along  the  taeniae. 
The  mucosa  of  the  floating  colon  was  also  slate  coloured,  likewise  that  of  the  rectum. 
The  rectum  contained  greenish  fluid  faeces.  The  abdominal  aorta  was  normal,  also 
the  cranial  mesenteric  artery.  The  urinary  bladder  contained  some  yellowish-brown 
turbid  urine.  The  uterus  was  normal.  The  brain  was  normal.  The  teeth  were  in 
good  order.  The  bone  marrow  of  the  humerus  was  normal,  that  of  the  femur  showed 
a large,  red  patch  in  the  middle  of  the  shaft. 

Pathological  Anatomical  Diagnosis. — Blood  extravasation  on  left  endocardium. 
Atelectasis  and  broncho  pneumonia  gangrenosa  of  both  lungs.  Fatty  degeneration  of 
liver.  Tumor  splenis.  Slight  enteritis. 

Utiological  Diagnosis. — Paralysis  of  oesophagus,  sequel  to  horse-sickness. 

Dpicrisis. — A slight  horse-sickness  fever  reaction  was  present  from  the  eleventh 
to  the  seventeenth  day  and  another  one  from  this  date  until  the  twenty-fourth  day 
after  injection  of  virus.  The  symptoms  of  dikkop  appeared  on  the  sixteenth  day. 
Paralysis  of  the  oesophagus  was  definitely  diagnosed  on  the  nineteenth  day.  The 
animal  died  on  the  twenty-fourth  day.  On  post  mortem  the  impaction  of  the  oeso- 
phagus was  evident,  The  horse  died  as  result  of  gangrenous  pneumonia  and  the 
second  fever  reaction  was  probably  caused  by  it. 
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Observations  on  an  Epizootic  Contagious  Catarrh  of  the 
Respiratory  Organs  of  Equines  and  its  Relation  to 
Purpura  Haemorrhagica. 

BY 

Sin,  Abnold  Theilek,  K.C.M.G.,  Director  of  Veterinary  Desearch. 

In  September,  1916,  a disease  of  horses,  mules  and  donkeys 
appeared  almost  simultaneously  in  the  different  towns  of  South 
Africa  affecting  the  greater  number  of  these  animals,  only  a few 
escaping  it.  It  showed  itself  in  horses  and  mules  as  a catarrh  of  the 
respiratory  organs  of  a fairly  benign  nature,  developing  in  some 
•cases  into  broncho-pneumonia,  whilst  in  other  purpura  haemorr- 
hagica was  observed  as  a sequel.  In  donkeys  it  was  complicated 
with  a haemorrhagic  pneumonia  of  a fulminant  and  frequently  fatal 
type  in  a great  number  of  instances.  The  disease  was  observed  by 
the  writer  in  the  course  of  the  same  wTeek  in  Pretoria,  Johannesburg, 
Kimberley  and  Bloemfontein,  which  places  he  happened  to  visit  at 
the  time.  Newspapers  reported  its  presence  in  other  parts  of  South 
Africa,  and  it  apparently  took  its  course  through  the  whole  country 
and  disappeared  again  entirely.  The  epizootic  appeared  amongst 
the  horses  of  the  laboratory  at  Onderstepoort  in  the  second  week  of 
September.  The  climax  of  outbreaks  was  reached  on  the  13th  and 
14th  September,  on  which  date  of  the  66  horsey  under  close  obser- 
vation at  the  time  more  than  half  (53  per  cent.)  were  noticed  to 
;show  fever  reactions.  A few  cases  occurred  before  this  date  (13-6 
per  cent.).  It  was  most  likely  that  the  disease  was  introduced  on 
the  7th  of  the  month  by  a horse,  that  on  the  day  of  its  entry  was 
feverish  and  subsequently  showed  clinical  symptoms,  although  these 
•symptoms  appeared  somewhat  late  in  this  horse,  contrary  to  the 
•experience  in  most  horses  where  both  fever  and  catarrh  occurred 
:almost  simultaneously.  By  the  19tli  September  the  remainder  of 
Ihe  horses  had  contracted  the  disease  with  the  exception  of  one, 
which  sickened  as  late  as  the  24th  September.  The  disease  as  stated 
was  first  noted  in  a horse  which  on  account  of  fever  had  been 
isolated  on  the  picket  lines.  The  next  outbreaks  occurred  amongst 
horses  of  one  particular  stable  (No.  2) ; an  explosion-like  outbreak 
occurred  thereafter  in  five  different  stables,  practically  every  horse 
was  ill  at  the  time  or  sickened  subsequently.  Most  of  these  horses 
had  arrived  on  the  5tli,  7th,  8th,  9th  and  lltli  September,  only  six 
horses  were  present  previous  to  this  date.  They  came  from  different 
parts  of  the  Transvaal ; of  those  which  had  arrived  on  the  11th 
'September,  some  were  already  found  ill  on  the  13th  or  14th  Septem- 
ber, viz.,  two  and  three  days  after  their  arrival,  although  it  had  to 
be  accepted,  that  on  the  date  of  dispatch  the  disease  had  not  been 
noted  in  the  locality  (farm)  the  horses  came  from. 

The  catarrh  of  September,  1916,  was  not  the  first  outbreak  which 
came  to  the  notice  of  the  writer.  It  had  previously  appeared  in 
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South  Africa  in  the  beginning-  of  1897  at  the  time  of  the  rinder- 
pest epizootic  and  in  an  identical  sudden  way,  when  particularly 
purpura  haemorrhagica  was  noted  as  a frequent  sequel. 

Age  and  Sex  of  Horses. — The  horses  enumerated  in  the  casuistics 
could  according  to  age  be  arranged  in  three  classes,  the  first  one 
includes  young  horses  to  the  fifth  year  of  age,  the  second  one  middle 
aged  horses  to  the  tenth  year,  and  the  third  class  aged  horses.  In 
the  first  class  were  placed  30'7  per  cent.,  the  same  percentage  was 
in  the  second  class  and  the  rest  in  the  third  class.  It  would  thus 
appear  that  the  age  of  horses  did  not  form  a predisposition  to  this 
disease  or  render  them  more  resistant.  The  fact  was  of  importance 
from  a differential  diagnostic  point  of  view.  The  catarrh  under  dis- 
cussion migdit  be  considered  to  be  identical  with  strangles,  to  which 
disease  it  had  some  resemblance,  but  the  fact  that  40  per  cent,  of  all 
cases  were  observed  in  aged  horses  was  against  such  a conclusion, 
aged  horses  in  South  Africa  being  to  a very  great  extent  immune 
against  strangles,  having  passed  through  this  disease  at  an  earlier 
age — very  few  horses  escaping-  it  altogether  whilst  young.  In  our 
casuistics  most  horses  are  geldings,  but  also  a few  mares  and  stallions 
are  included  which  fact  may  be  interpreted  to  mean  that  all  sexes 
are  subject  to  this  disease.  Amongst  the  different  batches  of  horses 
which  arrived  on  the  dates  mentioned  only . one  horse  was  noticed 
which  did  not  contract  the  disease,  thus  showing  the  great  suscepti- 
bility of  horses  to  this  infection. 

Incubation  Period. — This  period  appeared  to  be  a very  short  one 
and  at  the  utmost  not  longer  than  a week,  but  probably  as  short 
as  a day.  This  would  appear  from  the  sudden  appearance  of  the 
disease,  its  rapid  spread  and  from  the  fact  that  horses  which  entered 
the  stables  contracted  it  within  as  short  a time  as  two  to  three  days 
after  arrival.  The  horses  under  discussion  arrived  from  farms  where 
at,  the  time  of  their  dispatch  the  disease  had  not. vet  appeared.  In 
this  respect  the  South  African  Catarrh  also  resembled  that  described 
under  the  same  name  in  the  literature  (Hufvra  and  Marek)  where 
the  incubation  period  is  stated  to  last  from  one  to  five  days. 

Symptomatology. — The  contagious  catarrh  was  characterised  in 
the  main  by  a set  of  symptoms  which  were  all  present  in  the 
greatest  number  of  cases,  viz.,  fever,  nasal  discharge  and  cough. 
The  catarrhal  alterations  in  the  majority  of  cases  originated  or  were 
localised  in  the  higher  air  passages.  In  some  cases  an  affection  of 
the  lungs  could  clinically  be  diagnosed  or  from  the  course  of  the 
temperature  curve  had  to  be  surmised.  A fatal  issue  was  observed 
to  be  due  to  either  a bronclio-pneumonia  or  to  purpura  haemorr- 
hagica. 

The  Fever. — Of  the  sixty-six  horses,  an  abbreviated  history  of 
which  is  given  in  the  appendix,  at  the  time  of  the  outbreak  only  one 
was  not  on  the  daily  temperature  record.  Of  these  sixty-five  horses, 
however,  at  the  time  of  the  disease  only  eight  had  not  been  injected 
with  horse-sickness  ; so  that  only  in  these  eight  can  an  opinion  be 
formed  as  to  the  nature  of  the  fever  reaction  not  complicated  by  the 
intercurrent  horse-sickness.  Tliis  uncomplicated  fever  did  not  show 
any  features  which  could  be  called  typical  and  characteristic,  indeed 
each  horse  showed  its  own  variations,  which  differed  within  wide 
limits.  The  fever  curve  showed  either  a simple  febrile  disturbance 
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or  a succession  of  two  such  disturbances  separated  by  a short  interval 
which  was  of  various  duration  in  the  different  cases.  The  first  fever 
so  observed  started  either  with  high  exacerbations  reaching  from 
104°  to  105°F.  or  a very  moderate  rise  in  the  temperature.  The 
duration  was  short,  lasting  from  two  or  three  days  to  about  a 'week. 
The  interval  likewise  was  short.  The  second  fever  reaction  was 
usually  of  a longer  duration,  lasting  from  one  to  three  weeks. 
During  this  period  the  exacerbations  were  not  high  or  only  rarely, 
the  temperature  curve  simply  showed  an  irregular  course.  The 
interpretation  of  these  peculiar  phenomena  must  be  looked  for  in 
the  presence  of  the  sequelae  caused  by  the  catarrh.  The  simple 
catarrh  only  runs  a short  course,  but  it  leads  to  complications  which 
are  accompanied  by  fever  reactions.  If  such  a complication  sets  in 
at  an  early  period  and  before  the  fever  of  the  catarrh  itself  has 
subsided,  then  a prolonged  temperature  reaction  will  appear ; two 
reactions  are  merged  into  one,  both  probably  caused  by  different 
agencies ; where  an  interval  occurs  between  the  two  it  can  be  con- 
cluded that  the  specific  fever  has  subsided  and  the  secondary  non 
specific  one  began,  resulting  from  other  causes.  The  greatest  number 
of  horses  (56)  had  been  inoculated  against  horse-sickness  just  pre- 
vious to  the  onset  of  the  contagious  catarrh,  viz.,  one  horse,  acting 
as  a virus  horse,  was  injected  on  the  8th  September,  fifty-five  horses 
were  submitted  to  immunisation  on  the  12th,  19th  and  21st  Sep- 
tember. The  method  of  immunisation  adopted  in  these  horses 
consisted  of  two  virus  injections,  a first  virus  (Tzaneen)  on  the  first 
day  (12th  September),  succeeded  seven  days  later  (19th  September), 
by  a second  virus  (ordinary)  and  serum  and  a further  injection  of 
serum  two  days  later  (21st  September).  As  a constant  result  of 
these  injections  in  the  ordinary  course  of  events  in  most  horses  a 
reaction  to  the  first  virus  was  observed  from  about  the  5th  to  the  13th 
days,  rarely  before  and  rarely  after  these  dates,  whilst  in  a number 
of  cases  a second  reaction  occurred  from  about  the  13th  to  the  19th 
day  due  to  the  second  virus ; sometimes  it  was  later  in  its  onset  and 
sometimes  also  prolonged.  In  the  fifty-six  cases  injected  with 
horse-sickness  virus  the  fever  observed  during  the  course  and 
subsequently  to  the  catarrh  would  thus  represent  the  result  of  at  least 
two  different  infections  or  since  two  horse-sickness  reactions  are 
expected  in  some  case  of  three  different  infections,  or 
taking  into  consideration  the  secondary  fever  noted  in 
non-in  jected  horses  four  different,  infections.  In  view  of 
the  variations  the  fever  of  the  catarrh  alone  might  take,  it  could  be 
expected,  that  where  it  was  complicated  with  horse-sickness  the  curve 
would  show  abnormalities  both  from  that  of  the  catarrh  and  from  that 
of  horse-sickness.  The  outbreak  of  the  catarrh  in  the  greater 
number  of  horses  occurred  at  the  time  when  the  horses  were  in  the 
incubation  period  of  horse-sickness.  According  to  experience  horse- 
sickness  fever  could  be  expected  to  commence  on  the  5th  to  the  7th 
day  after  injection,  viz.,  from  the  17th  to  the  19th  September  in 
cases  under  consideration.  In  53  per  cent,  of  the  cases  the 
catarrh  was  noted  on  the  13tli  and  14th  September.  The  incuba- 
tion period  of  the  horse-sickness  was  thus  filled  up  by  the 
reaction  due  to  the  catarrhal  fever,  which  fever  in  some  cases  had 
subsided  before  the  horse-sickness  reaction  appeared,  whilst  in  other 
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cases  the  curve  continued  without  an  interruption.  With  the  time 
of  the  horse-sickness  reaction,  5th  to  13th  day,  the  secondary  fever 
of  the  catarrh  would  coincide  and  the  two  would  interfere  with  each 
other.  This'  interference  was  frequently  very  distinct,  the  usually 
typical  remittent  fever  type  of  horse-sickness  became  altered,  fre- 
quently irregular;  the  gradual  ascent  qf  the  curve  to  the  acme  and 
its  subsequent  descent  was  no  longer  pronounced ; sharp  exacerba- 
tions at  irregular  intervals  occurred,  sometimes  with  abnormal  deep 
remissions,  or  the  remittent  fever  became  continuous,  or  the  com- 
mencement of  the  curve  was  remittent  and  the  conclusion  continuous 
or  vice  versa.  Similarly  the  second  horse-sickness  reaction  expected 
to  occur  from  the  14th  to  20th  day  was  interfered  with.  It  appeared 
that  this  second  fever  curve  frequently  occurring  in  the  inoculated 
horses  was  that  of  true  horse-sickness,  which  second  re- 
ation  thus,  under  the  influence  of  the  catarrh,  occurred 

more  readily  than  otherwise.  Under  such  conditions  it 

was  not  surprising  to  note  that  the  fever  records  in  some 
instances  were  represented  by  a curve  lasting  about  three 
weeks-  and  longer,  which  curve  showed  a number  of  irregularities. 
In  some  instances  a succession  of  three  reactions  occurred,  separated 
by  shorter  or  longer  intervals.  The  third  reaction  was  usually  a 
succession  of  low  exacerbations  following  each  other  irregularly. 
The  fever  noted  during  the  da}rs  immediately  succeeding  the  horse- 
sickness  inoculation  was  considered  to  be  that  of  the  catarrh 
alone.  Its  character  differed  in  the  various  horses  and  showed  itself 
mainly  as  one  or  two  or  more  paroxysms  of  various  intensity  up  to 
105°F.  or  as  a simple  irregular  disturbance  which  subsided  within 
a few  days  ; it  thus  resembled  the  fever  noted  in  the  non-inoculated 
horses. 

The  Catarrhal  Symptoms. — They  commenced  with  a serous  dis- 
charge from  both  nostrils : the  mucosa  of  the  septum  appeared 

slightly  injected  and  moist  and  the  liquid  collected  in  drops  on  the 
inner  side  of  the  nostrils  before  running  down  the  upper  lip  and 
leaving  traces  behind,  which  when  dried  up  appeared  as  white 
streaks.  • The  onset  of  the  serous  discharge  was  accompanied  by 
noises  resulting  from  the  blowing  of  the  nose,  which  in  some 
instances  appeared  as  real  paroxysms  and  which  were  frequently 
repeated.  Coughing  was  an  early  symptom,  sometimes  the  first  to 
be  noted.  In  the  beginning  it  was  dry,  later  it  became  moist.  It  ap- 
peared at  intervals,  but  real  fits  of  coughing  sometimes  occurred  which 
Avere  apparently  painful,  the  horse  shaking  the  head  and  bending1  the 
neck,  which  movements  were  succeeded  by  deglutition,.  The  cough 
was  occasionally  of  quite  a transitory  nature  and  was  sometimes  but 
rarely  noticed,  or  it  was  very  frequent  and  then  particularly 
painful  to  the  horse.  It  was  noticed  in  horses  under  the  saddle  or 
when  inspanned  and  expected  to  trot.  Almost  in  every  horse  fits 
of  coughing  could  be  caused  by  pressure  of  the  larynx  and  at  a 
time  when  the  nasal  discharge  had  appeared.  A serous  discharge, 
blowing  of  the  nose  and  hardly  any  coughing,  no  fever  or  only  a 
slight  one  lasting  for  two  to  three  days,  were  sometimes  all  the 
symptoms  noticed. 

Most  frequently  the  symptoms  increased  in  severity  ; the  serous 
nature  of  the  catarrh  became  mucous  and  grey,  strings  of  mucus  were 


hanging'  from  the  nose  and  the  nostrils  were  soiled  with  it.  Blow- 
ing of  the  nose  could  still  be  noticed,  but  coughing  was  decidedly 
more  frequent.  The  disease  could  heal  out  in  this  stage,  which  then 
lasted  from  five  to  eight  days.  Fever  was  present  during  this  period, 
the  paroxysms  were  usually  more  pronounced  at  the  beginning,  they 
were  sometimes  absent  in  a later  stage  when  the  mucous  discharge 
was  still  present.  The  mucous  discharge  in  some  cases  was  present 
from  the  very  beginning  and  drew  the  first  attention  to  the  presence 
of  the  disease  and  before  any  other  symptoms  had  done  so.  Most 
frequently  the  mucous  stage  was  succeeded  by  a muco-purulent  one, 
of  which  different  forms  of  intensity  could  he  recognised,  varying 
from  a simple  addition  of  pus  cells  to  the  stringy  mucus  to  an 
almost  pure  pus,  which  appeared  as  a crumbly-yellowish  whitish 
dirty  discharge,  sticking  to  the  nostrils.  The  horses  were  frequently 
noted  to  rub  their  noses  on  the  forelegs,  which  became  soiled  by 
pus  and  mucus.  This  purulent  discharge  was  present  for  a consider- 
able time,  from  ten  to  fourteen  days  and  even  longer  than  three 
weeks.  During  its  presence  fever  was  registered  as  a rule,  but  its 
character  varied  in  the  different  horses,  it  either  appeared  as  a 
remittent  fever,  or  an  exacerbation  or  as  a continuous  rise  in  the 
curve,  lasting  for  some  time.  When  recovery  took  place  the  pus 
disappeared,  pure  mucus  was  present  again  and  finally  it  passed 
over  into  a serous  discharge ; the  latter  remained  sometimes  for  a 
considerable  time  and  still  was  present  when  in  all  other  respects 
the  hor.se  had  a normal  appearance.  Fever  was  in  the  greater 
number  of  cases  the  precursor  of  the  catarrh,  or  both  appeared 
simultaneously.  Only  in  two  instances  was  catarrh  noted  without 
any  fever,  whilst  in  one  instance  fever  and  catarrhal  symptoms  were 
present  for  only  one  day.  The  fever  lasted  in  some  cases  from  three 
to  seven  days  before  the  catarrh  had  appeared.  These  long 
prodromal  fevers  might  however  be  of  quite  a different  nature,  at 
least  in  two  cases  they  might  be  interpreted  as  intercurrent  fevers  of 
dubious  origin.  The  duration  of  the  catarrhal  symptoms,  in 
particular  the  nasal  discharge  showed  much  variation  There  were 
what  may  be  called  abortive  cases,  in  which  the  catarrh  was  of  a 
serous  or  rarely  mucous  character  and  only  lasted  a few  days ; 
the  cases  of  a mucous  type  lasted  from  a week  to  fourteen  days, 
those  of  a muco-purulent  usually  as  long  and  frequently  longer  when 
the  discharge  became  purulent.  Several  cases  were  recorded  where 
the  discharge  lasted  three  weeks  and  longer.  There  were  also  some 
instances  of  remittent  discharges  which,  apparently,  were  due  to  the 
presence  of  a bronchitis,  perhaps  of  a secondary  nature  after  the 
rhinitis  and  laryngitis  had  disappeared.  The  symptoms  of  con- 
junctivitis were  noted  in  three  instances,  in  one  case  they  were  pre- 
ceding the  onset  of  the  catarrh.  A reddish  discolouration  and  injec- 
tion of  the  conjunctiva  was  occasionally  seen.  It  apparently  was  not 
always  a symptom  of  the  catarrh  but  of  the  complicated  forms  and 
of  the  intercurrent  horse-sickness  (dikkop). 

Pulmonary  Lesions.- — Whilst  in  the  greater  number  of  cases  in 
the  course  of  the  disease  the  symptoms  recorded  were  the  only  ones 
noted,  in  a number  (amounting  to  24  per  cent.)  an  affection  of  the 
lungs  was  present  as  well,  either  diagnosed  during  life  or  found  on 
post  mortem  in  cases  that  died  of  the  intercurrent  horse-sickness. 
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The  pulmonary  complications  during  life  revealed  themselves  by 
dyspnoea,  which  was  characterised  either  by  an  increase  in  the  num- 
ber of  the  respirations  only  or  in  the  appearance  of  an  abdominal 
type  of  breathing  together  with  an  increased  number.  In  these 
cases  auscultation  revealed  the  presence  of  increased  vesicular 
murmur,  of  rales  and  sometimes  of  friction  sounds.  Broncho- 
pneumonia was  observed  in  one  instance  with  fatal  issue,  it  was  also 
found  in  some  cases  that  died  of  horse-sickness. 

General  Symptoms In  the  beginning  and  in  the  light  cases  the 
horse’s  psyche  suffered  little,  such  horses  even  when  inspanned  and 
with  fits  of  coughing  whilst  trotting  apparently  did  not  show  much 
change  in  their  temper.  It  was  different  when  the  catarrhal 
symptoms  were  more  severe  and  particularly  when  the  pulmonary 
complications  were  present,  when  the  horses  appeared  somewhat  dull 
in  the  stable  and  sometimes  were  decidedly  ill.  The  appetite  was 
but  little  impaired  in  the  light  cases,  not  at  all  in  the  short  abortive 
attacks,  but  a certain  degree  of  anorexia  was  noted  in  the  more 
prolonged  ones  and  particularly  in  those  with  pulmonary  complica- 
tions and  intercurrent  horse-sickness.  Such  horses  showed  a tucked- 
up  appearance.  The  activity  of  the  heart  was  but  little  influenced 
in  the  course  of  the  slight  forms  of  the  disease,  the  pulse  frequency 
was  increased  in  the  more  severe  forms  and  in  those  that  showed 
pulmonary  complications  as  well  as  in  the  horses  which  had  most 
distinctly  developed  the  symptoms  of  horse-sickness  (dikkop). 

Purpura  Haemorrhagica  was  noted  in  four  instances,  three  of 
which  ended  fatally,  the  death  in  one  case  being  due  to  a 
broncho-pneumonia,  subsequent  to  the  operation  of  tracheotomy. 
One  case  which  ended  in  recovery  was  a comparatively  light  one. 
The  cases  appeared  in  all  instances  very  suddenly  at  the  conclusion 
or  in  the  later  stage  of  the  catarrh,  viz.,  about  24  days  to  a month 
after  the  onset  of  the  first  symptoms.  In  the  one  case  of  recovery 
the  catarrh  had  been  of  a very  severe  nature  accompanied  by  great 
weakness  of  the  heart.  The  symptoms  of  a pharyngitis  were  noted 
the  day  after  the  appearance  of  the  typical  swellings.  Recovery 
took  place  very  slowly  and  required  about  a month.  In  the  case 
that  succumbed  to  broncho-pneumonia  after  the  tracheotomy  opera- 
tion, the  preceding  catarrh  had  been  very  prolonged  and  the  dis- 
charge was  of  a purulent  nature.  In  the  case  of  a transport  horse 
the  catarrh  had  been  of  a very  mild  character  and  no  notice  was 
taken  of  it  at  the  time,  the  horse  being  daily  worked  notwithstanding 
the  disease.  On  post  mortem,  however,  it  showed  the  presence  of 
consolidated  foci  in  the  lungs  as  a result  of  the  previous  catarrh. 
The  fourth  case  showed  some  peculiarities  inasmuch  as  preceding 
the  onset  of  the  typical  swelling,  wounds  were  noted  on  the  leg 
which  caused  much  lameness.  On  post  mortem  it  also  showed  the 
presence  of  an  \xlcerative  laryngitis. 

Oedema. — Swellings  of  the  chest,  of  the  abdomen,  of  the  sheath 
and  of  the  hind  legs  were  seen  in  a number  of  instances,  amounting 
to  10  per  cent,  of  all  cases,  either  chest  and  abdomen  were  involved 
or  the  hind  legs  alone.  They  were  of  no  great  dimensions,  of  an 
oedematous  character  and  not  warm.  They  were  somewhat  persist- 
ent and  appeared  only  at  the  conclusion  of  the  catarrhal  stage  or 
subsequently  to  it. 
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Pharyngitis. — In  addition  to  the  pharyngitis  complicating 
purpura  liaemor  rhagi ca,  one  horse  was  noted  to  suffer  from  this 
complication.  In  this  case  the  catarrh  was  of  a muco-purulent 
character  and  the  intermandibular  lymph  nodes  were  swollen.  The 
horse  recovered. 

Lymphadenitis  Suppurativa. — An  abscess  of  the  intermandibular 
lymph  gland  occurred  in  one  horse  at  tbe  later  end  of  the  disease. 
It  was  a two-year-old  mare.  The  fact  that  it  was  noted  in  a foal 
would  point  to  its  cause  being  the  streptococcus  equi  of  strangles, 
thus  an  intercurrent  infection. 

Luxation  of  the  Patella. — It  was  noted  in  one  case.  It  would 
appear  that  the  luxation  was  connected  with  the  disease.  It  occurred 
in  a ten-year-old  gelding  in  the  latter  end  of  the  illness,  which  was 
of  a fairly  severe  character  and  in  which  the  lungs  were  affected  and 
swellings  of  the  hind  legs  were  present.  The  horse  was  thus  much 
debilitated,  and  the  luxation  occurred  repeatedly  and  could  be  re- 
placed £very  time  with  the  greatest  ease,  returning  frequently  into 
position  without  help.  After  a good  blistering  had  been  performed 
and  an  improvement  of  tbe  horse  generally  had  set  in,  the  luxation 
ceased. 

Pathological  Lesions. 

Apparently  the  catarrh  in  itself  was  not  the  cause  of  death,  but 
it  led  to  complications  ending  with  death,  viz.  : bronclio-pneumonia 
(one  case)  and  purpura  haemorrhagica  (three  cases) ; hence  the 
lesions  concomitant  with  the  catarrh  will  only  be  found  in  horses 
which  died  of  intercurrent  diseases.  Horse-sickness  was  in  some 
instances  the  cause  of  death.  On  the  autopsy,  however,  practically 
no  lesions  were  found  and  only  in  one  instance  was  there  a distinct 
injection  of  the  larynx  and  trachea.  It  was  different  in  horses 
which  died  in  the  later  stages  of  the  disease  or  subsequently  when 
atelectasis,  fibrous  pleuritis  and  pneumonia,  abscesses  and  gangren- 
ous foci  were  noted. 

Epizootic  Catarrh  in  the  Donlcey. 

No  observations  were  made  in  Onderstepoort.  Its  outbreak  was 
reported  amongst  donkeys  belonging  to  the  Defence  Force,  where  it 
appeared  as  an  acute  haemorrhagic  pneumonia  of  very  rapid  course 
and  most  frequently  of  fatal  issue.  Lung  specimens  submitted  for 
histological  examination,  showed  the  presence  of  a pneumonia  in  its 
first  stage,  all  alveoli  being  uniformly  and  exclusively  filled  with 
blood. 


Differential  Diagnosis  and  Identification  of  the  Disease. 

Tiie  question  now  arises  whether  the  disease  under  discussion 
can  be  identified  with  any  other  disease  described  in  Veterinary 
literature.  There  are  two  which  come  into  immediate  consideration, 
viz.  : the  epizootic  laryngo-traclieal  catarrh  of  the  horse,  described  in 
Iiutyra-Marek  and  the  Influenza  catarrhalis  of  horses.  Of  the  for- 
mer it  is  stated  that  it  was  known  in  Germany  since  1888  and  that  it 
represents  a highly  contagious  catarrh  of  the  air  passages  of  the 
horse,  most  frequently  attacking  the  mucosa  of  the  larynx  and  of  the 
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trachea,  at  other  times  that  of  the  bronchi  or  the  portions  of  the  air 
channel  in  front  of  the  larynx.  It  lias  been  described  under  differ- 
ent names.  In  its  epizootic  and  clinical  aspects  it  shows  much 
resemblance  to  the  influenza  catarrhalis,  although  in  its  etiology 
apparently  it  is  different.  The  disease  seems  to  appear  almost 
annually,  its  spreading  varies  considerably  in  the  different  years. 
Its  high  contagious  nature  causes  its  rapid  appearance  within  a few 
days  amongst  a troupe  of  horses  exposed  to  the  infection,  assuming 
an  enzootic  and  not  rarely  an  epizootic  character.  The  introduction 
is  most  frequently  traced  to  newly-arrived  remounts,  etc.  Infection 
may  be  transmitted  by  persons.  Young  horses  are  most  susceptible 
but  in  many  epizootics  horses  of  all  ages  are  attacked.  The  incuba- 
tion period  lasts  from  one  to  five  days. 

Symptoms. — The  most  conspicuous  and  never  missing  symptom 
is  a dry,  short,  strong,  hoarse  and  only  slightly  painful  cough, 
which  occurs  either  very  frequently  or  at  longer  intervals.  In 
addition  sensitiveness  of  the  larynx  and  of  the  trachea  can  be  shown. 
In  its  further  course  a serous,  later  mucous  and  usually  scanty  dis- 
charge appears,  which,  however,  not  rarely  may  be  copious  and 
even  clotted.  In  this  latter  case  the  mandibular  lymph  nodes  swell 
moderately  and  rales  are  heard  in  the  trachea.  In  many  cases  in 
addition  bronchitic  symptoms  are  present.  The  conjunctiva  is  fre- 
quently normal,  or  when  the  body  temperature  is  febrile,  it  is  red- 
dened, not  rarely  diffusely  pink,  yellowisli-red  or  even  dark  red,  but 
also  pale.  According  to  one  of  the  observers  (Meyer)  sometimes 
oedema  of  the  lower  portion  of  the  legs,  of  the  abdomen  and  of  the 
sheath  are  noted.  Fever  is  usually  present,  frequently  the  tempera- 
ture does  not  go  above  39°C.  (103°F.),  not  rarely  a fever  as  high  as 
41°C.  (105'8°F.)  is  observed.  If  the  course  of  the  disease  is  one 
without  fever  then  a forced  movement  of  the  horse  causes  a febrile 
rise  of  the  temperature  and  a considerable  increase  in  both  of  respi- 
ratory and  pulse  frequency.  Many  patients  show  distinct  languor 
and  extreme  fatigue,  contrasting  to  a relatively  moderate  psychical 
depression  present  at  the  same  time.  The  course  of  the  disease  is 
generally  benign,  inasmuch  as  the  disturbances  disappear  in  eight 
to  fourteen  days,  and  after  another  eight  to  ten  days  the  animals  are 
again  fit  for  work.  In  many  epizootics,  and  in  particular  in  foals 
under  two  years  of  age,  the  reconvalescence  lasts  several,  as  many 
as  six  to  eight  weeks.  Occasionally  pneumonia  and  pleuritis  form  a 
complication,  particularly  when  the  horses  have  been  worked  during 
the  course  of  the  disease.  It  would  appear  that  one  recovery  from 
this  disease  does  not  give  a lasting  immunity. 

The  second  disease  to  be  considered  is  the  “ Influenza  catarr- 
halis ” of  horses,  which  is  defined  by  Hutyra  and  Marek  as  an  acute 
febrile  contagious  ailment  characterised  by  symptoms  of  a general 
blood  infection,  particularly  by  catarrhal  inflammation  of  the  mucous 
membranes  and  inflammatory  swellings  of  subcutis  and  tendons  and 
probably  caused  by  an  ultravisible  virus.  It  is  stated  to  occur 
frequently  (in  Europe)  and  with  a distinct  contagious  character  to 
spread  over  large  areas  ; but  since  in  the  majority  of  cases  recovery 
takes  place  within  a few  days,  it  is  only  of  economical  importance 
on  account  of  the  great  number  of  horses  simultaneously  attacked. 
Positive  inoculation  experiments  indicate  that  influenza  catarrhalis 
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is  caused  by  a filtrable  virus  which  is  present  in  the  blood  and 
probably  in  other  liquid  substances  of  the  body  and  most  likely 
after  recovery  is  retained  for  some  time.  How  the  natural  infection 
takes  place  is  not  exactly  cleared  up  as  yet,  but  the  rapid  spread 
of  the  disease  shows  the  sick  horse  to  be  a source  of  the  contagion 
and  since  the  blood  contains  the  virus  it  is  feasible  that  it  is  also 
present  in  the  discharges  and  excreta  and  any  objects  soiled  with 
them  may  transmit  the  disease.  It  has  been  shown  that  breeding 
horses  may  transmit  the  infection  reciprocally  by  coition  and  it  was 
shown  that  stallions  for  a period  of  one  or  two  years  after  recovery 
can  transmit  the  disease  to  healthy  mares  by  this  act.  Susceptibility 
of  the  horse  is  independent  of  age  and  sex.  Recovery  in  most 
cases  gives  rise  to  a lasting  immunity. 

Symptoms. — As  a result  of  the  transmission  experiments  the 
incubative  period  was  shown  to  vary  between  40  hours  and  eight  days 
and  as  an  average  required  four  to  six  days,  exceptionally  two  weeks. 
Outbreaks  after  sexual  intercourse  required  an  incubation  of  six  to 
nine  days.  The  disease  begins  through  a sharp  rise  of  the  tempera- 
ture to  39'5°-41°C.  (103°F.  to  105-8°F.)  and  above,  shortly  after- 
wards the  pulse  frequency  is  increased  to  50-60  and  also  the  respira- 
tion is  moderately,  accelerated.  Symptoms  of  great  debility,  great 
mental  depression  and  anorexia  are  noticed.  The  animals  are  found 
standing  with  half  closed  eyes  and  drooping  ears  resting  the  head 
on  the  manger  or  in  the  halter  and  paying  no  attention  to  surround- 
ings. They  feed  but  little  and  slowly  or  not  at  all.  When  forced  to 
move  they  walk  slowly  and  clumsily,  frequently  swaying  in  the  back 
quarters.  The  temperature  remains  for  two  to  six  days  at  an  equal 
height  and  then  within  one  to  two  days  drops  to  the  normal  level. 
The  mucous  membrances  of  the  eyes  are  reddened  (maliogony  or 
brick  red)  frequently  with  a yellow  tinge  and  as  a result  of  serous 
infiltration  of  the  sub-mucous  tissue  of  the  conjunctiva  appear 
swollen,  glassy  or  gelatinous.  Photophobia  and  laclirymation  are 
constantly  present,  the  swollen  eyelids  close  the  eye  ; in  later  stages 
a muco-purulent  discharge  is  collecting  in  the  conjunctival  sacs. 
The  swelling  may  also  affect  the  conjunctival  sclera  and  eonse- 
. quently  the  cornea  appears  surrounded  bv  a yellowish  red,  vividly 
injected,  wall-like  ring.  The  cornea  itself  frequently  appears  turbid 
and  loses  the  epithelium  in  places.  In  many  cases  also  an  iritis 
develops  with  a contraction  of  the  pupilla  and  the  deposit  of  a 
yellow  fibrinous  exudate  in  the  anterior  chamber  of  the  eye.  The 
catarrh  of  the  respiratory  passages  announces  itself  through  a first 
hoarse  and  dry,  later  moist  but  constantly  strong  cough,  which  is 
sometimes  painful  and  occurs  in  fits.  From  the  nostrils  whose 
mucosa  is  vividly  reddened  a clear  watery  exudate  is  dripping,  which 
later  becomes  mucous  and  sometimes  after  coughing  is  thrown 
through  mouth  and  nostrils.  If  the  nasal  catarrh  is  of  a more 
severe  nature,  then  the  mandibular  glands  are  swollen  and  sensi- 
tive ; also  the  symptoms  of  an  acute  pharyngitis  may  be  present, 
as  well  as  swelling  and  sensitiveness  to  pressure  of  the  pharyngeal 
region,  difficult  deglutition  and  regurgitation.  Respiration  may  be 
more  or  less  increased.  Superficial  auscultation  may  show  the 
presence  of  an  increased  vesicular  murmur  and  dry  and  moist  rales. 
There  is  loss  of  appetite  from  the  very  beginning.  In  many  cases 


oedematous  swellings  of  the  subcutis  appear,  particularly  on  the 
chest,  abdomen,  on  the  sheath  and  the  legs  or  patches  of  urticaria 
are  noted  distributed  over  the  surface  of  the  body.  Such  sub- 
cutaneous and  cutaneous  oedemas  in  many  epizootics  appear  in 
almost  all  patients,  in  others  only  in  individual  cases.  Similarly  in 
many  epizootics  serous  inflammation  of  the  flexors  and  the  synovial 
sheaths  of  the  extremities  are  noted.  In  many  cases  and  in  parti- 
cular in  the  later  stages  of  the  epizootic  the  usually  light  nature  of 
the  disease  may  change  into  a severe  one.  It  may  lead  to  a 
degeneration  of  the  heart  muscle,  to  nervous  symptoms,  to  paresis  of 
the  posterior  quarters.  The  inflammatory  swelling  of  the'  larynx 
may  lead  to  oedema  glottidis,  which  may  pass  oft’  rapidly  or  remain 
for  one  to  two  days.  Also  a haemorrhagic  gastro-enteritis  may  occur 
or  an  acute  nephritis.  Dangerous  complications  are  the  pneumonia 
and  pleuro-pneumonia  frequently  of  haemorrhagic  character.  Of 
less  importance  are  the  increased  swellings  of  the  subcutis,  the 
inflammation  of  the  tendons  and  synovial  sheaths  since  they  usually 
disappear  with  the  abatement  of  the  disease.  There  are  other  com- 
plications which  are  of  less  consequence  in  connection  with  this 
discussion.  The  course  of  the  disease  in  the  great  majority  of  cases 
hardly  lasts  a week,  sometimes  only  two  to  three  days,  whereupon 
the  fever  rapidly  abates  and  the  patients  rapidly  recover.  In  other 
cases  the  duration  extends  to  two  weeks  and  subsequently  more  time 
is  required  until  health  is  completely  restored.  A lethal  issue  is 
only  observed  when  grave  complications  take  place  ( pneumonia, 
hvperaemia  and  inflammation  of  the  brain,  enteritis,  degeneration 
of  the  heart  muscle). 

The  diagnosis  of  influenza  offers  some  difficulties  inas- 
much as  it  may  be  mistaken  with  any  catarrhal  infection  of 
the  mucous  membranes.  Oedematous  swellings  of  the  subcutis  as 
well  as  inflammation  of  the  tendons  and  their  sheaths,  the  con- 
junctivitis with  icteric  discolouration  and  chemotic  infiltration  are 
fairly  characteristic,  but  not  always  present,  so  that  in  these  cases 
only  the  infectious  nature  of  the  disease  and  its  rapid  spread 
amongs  the  horses  indicate  its  nature. 

According  to  the  description  of  Wallis  Hoare  two  types 

of  influenza  are  distinguished,  one  known  as  the  catarrhal 

one  is  said  to  be  the  most  common.  It  is  associated 

with  acute  nasal  catarrh  and  with  a varying  degree  of 
pharyngitis  and  laryngitis,  it  shows  a high  temperature  from  103 
to  106°r.  and  a frequent  pulse,  the  visible  mucous  membranes  are 
injected  and  in  some  cases  show  an  icteric  tinge  ; when  pharyngitis 
and  laryngitis  are  present  the  nasal  discharge  is  profuse  ; the  fever 
generally  attains  its  height  early  in  the  disease  and  tends  to  abate 
in  a comparatively  short  period,  provided  no  complications  arise. 
The  nervous  depression  is  evidenced  by  a sleepy  appearance,  hanging 
head,  drooping  ears,  feeble  gait,  weakness  in  hind  limbs.  The  type 
known  as  “ pink  eye”  or  “ epizootic  cellulitis”  in  addition  to  the 
above  symptoms  shows  a swollen  condition  of  one  or  both  eyelids 
and  oedema  of  the  conjunctiva;  the  membrane  may  Fe  of  bright  red 
or  yellowish-red  colour.  Generally  both  eyes  are  affected;  lachry- 
mation  and  photophobia  are  present.  Also,  swelling  of  the  limbs  is 
usually  present,  there  is  a tendency  to  the  occurrence  of  pulmonary, 
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enteric  and  cardiac  complications.  In  some  outbreaks  this  type  is 
the  prevailing  one  and  the  disease  spreads  with  remarkable  rapidity. 
The  swollen  condition  of  one  or  both  eyelids  may  be  the  first  symp- 
tom present,  and  on  the  appearance  of  the  first  case  in  a stable  its 

real  nature  may  be  overlooked  until  further  symptoms  develop  or 
more  cases  appear.  One  of  the  characteristics  of  this  type  of 
influenza  is  the  suddenness  with  which  the  symptoms  develop  and  its 
tendency  to  attack  every  horse  in  o large  stable. 

There  is  another  type  of  the  disease  in  which  slight 
fever,  dulness  and  catarrh  of  the  conjunctivae  with  a 

brick  red  tint  of  the  latter  and  a gluey  discharge  from 
the  eyelids  are  the  symptoms  presented.  A number  of  com- 

plications, thoracic  and  pulmonary  ones  (pulmonary  congestion, 
pneumonia)  may  occur  at  any  period  during  the  course  of  the 
disease.  Gastrointestinal,  nervous,  ophthalmic,  hepatic,  renal, 
cardiac  complications  may  be  encountered  as  well  as  complications 
in  connection  with  joints  and  synovial  sheaths  and  cutaneous 
symptoms.  Purpurahaemorrhagica,  it  is  stated,  may  develop  during 
the  course.  It  is  generally  of  a subacute  type,  but  it  adds  materially 
to  the  gravity  of  the  case  and  frequently  proves  fatal.  The  course  of 
the  disease  is  stated  to  vary  according  to  the  type,  the  severity  of 
the  symptoms  and  the  presence  of  complications.  Mild  uncompli- 
cated cases  may  recover  in  from  three  to  six  days  ; ordinary  cases 
with  complications  may  continue  for  two  or  three  weeks. 

In  thus  comparing  the  description  of  Hutyra  and  Marek  on  the 
one  side,  with  that  of  Wallis  Hoane  on  the  other  side,  some  discrep- 
ancy would  appear  to  exist  between  the  two.  According  to  the 
former  the  distinctive  eye  symptoms  are  always  present  or  at  least 
in  the  g*reater  majority  of  cases,  according  to  the  latter  they  belong 
to  the  more  severe  type  of  the  disease.  Furthermore,  in  Wallis 
Hoare’s  text  book  no  mention  is  made  of  the  existence  of  a separate 
epizootic  laryngo-tracheal  catarrh,  independent  of  catarrhal  influenza 
as  described  by  Hutyra  and  Marek.  Accordingly  one  would  be  jus- 
tified in  asking  whether  the  lighter  form  of  the  Influenza,  as  de- 
scribed by  Wallis  Hoare,  is  not  identical  with  this  disease.  Hutyra 
and  Marek  admit  that  it  resembles  the  influeliza  from  an  epizootic 
and  clinical  point  of  view,  although  etiologieally  it  would  appear 
to  be  different.  Etiologieally  contagious  catarrh  is  not  cleared 
up  and  the  question  cannot  be  decided  on  this  point.  Even  if  the 
epizootic  catarrh  should  prove  to  be  caused  by  a filtrable  virus  the 
question  still  remains  unsettled,  since  both  diseases  may  be  due  to 
such  viruses.  Only  when  the  injection  of  virus  from  the  one  disease 
produces  the  symptoms  of  the  other  and  causes  identical  lesions  can 
we  conclude  to  an  identical  cause,  or  when  the  immunity  obtained 
from  the  one  protects  against  the  second.  No  attempts  were  made 
to  clear  up  etiologieally  the  disease  under  discussion,  the  prevalent 
conditions  (war)  made  it  impossible  to  undertake  a bacteriological 
investigation  and  experimental  transmission  to  be  reliable  were  out 
of  the  question  in  the  presence  of  the  rapidly-spreading  contagion, 
which,  within  a few  days  attacked  practically  all  horses.  An  at- 
tempt at  identification  must  therefore  be  based  on  the  symptoms  and 
the  epizootic  factors  as  given  in  the  text  books.  The  disease  under 
discussion  resembles  the  one  described  in  Hutyra  and  Marek ’s  text 
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book  as  epizootic  laryngo-traclieal  catarrh  more  closely  than  that 
ol'  influenza  catarrhalis.  This  epizootic  catarrh  lias,  as  already  stated, 
been  observed  previously  by  me  in  South  Africa.  It  occurred  in  an 
exactly  similar  outbreak  in  1897,  and  swept  through  the  country, 
leaving  practically  no  horse  untouched,  and  showing  the  occurrence 
of  purpura  liaemorrhagica  in  its  trail.  On  the  other  hand  catarrhal 
influenza,  as  described  by  Hutvra  and  Marek  (pink  eye),  has  never 
occurred-  during  this  period.  . Considering  the  possibility  of  its 
transmission  by  coition  from  stallion  to  mare  and  a subsequent 
spread  from  horse  to  horse,  one  has  difficulty  in  understanding  why 
imported  stallions  have  never  introduced  it  from  Europe  or  America. 
How  the  two  epizootics  of  contagious  catarrhs  were  introduced  into 
South  Africa  could  not  be  cleared  up.  They  appeared,  as  stated, 
almost  simultaneously  over  the  greater  part  of  the  subcontinent  and 
thereafter  disappeared  completely.  This  latter  fact  is  difficult  to 
understand  if  the  disease  be  true  influenza  which  is  propagated  by 
recovered  stallions  and  mares,  as  shown  by  Poels  and  others.  It 
could,  however,  be  understood  if  the  disease  was  of  a different 
nature.  This  one  factor,  viz.,  the  not  spreading  by  stallions  and 
mares  would  thus  be  in  favour  of  the  non-identity  of  the  epizootic 
under  discussion  with  influenza  catarrhalis,  apart  from  the  fact 
that  there  is  a real  difference  in  the  symptoms.  The  presence  of 
purpura  liaemorrhagica  as  a sequel  ranks  second  as  an  import- 
ant epizootic  factor.  The  .occurrence  of  purpura  haemorrh- 
agica,  on  the  other  hand,  would  differentiate  it  from  the  epizootic 
catarrh  of  Hutvra  and  Marek,  in  which,  so  far,  no  such  complications 
have  been  noted.  It  is  true  that  from  the  point  of  view,  as  exposed 
in  the  text  books,  an  explanation  as  to  the  presence  of 
purpura  liaemorrhagica  as  a sequel  to  the  epizootic  catarrh, 
does  not  cause  any  difficulty,  since  this  disease  is  considered 
to  be  non-specific,  caused  by  toxins  of  bacterial  origin  of  quite 
a number  of  infections,  in  which  suppuration  and  necrosis  have 
been  present.  Accordingly  the  appearance  of  purpura  haemorrh- 
agica  as  a sequel  to  the  epizootic  catarrh  under  discussion  in 
which  secondary  infections  occur,  should  not  be  surprising  at  all. 
Unfortunately  South  -African  observations  do  not  support  this  view. 
In  the  twenty-seven  years  of  the  writer’s  experience,  purpura 
liaemorrhagica  occurred  only  as  a sequel  to  the  two  epizootics  men- 
tioned and  never  to  any  other  infection.  In  particular  must  be 
emphasised  the  occurrence  of  strangles,  of  which  a number  of  out- 
breaks came  to  the  writer’s  notice  without,  in  a single  instance,  the 
purpura  being  observed  as  a sequel.  During  a period  of  ten  years, 
at  least  11,000  horses  passed  through  the  stables  of  the  Transvaal 
and  Union  laboratories,  amongst  which  sporadic  strangles  was  noted 
annually,  and  particularly  as  epizootics  in  the  years  1907,  1908 
and  1910  of  a rather  severe  nature,  yet  without  such  complications. 
Similarly  the  epizootic  pneumonia  of  horses  came  to  the  notice  of 
the  writer  in  the  horses  of  the  Staats  Artillery  of  the  South  African 
Republic  in  1899,  when  sixty  horses  contracted  the  disease  and 
recovered  with  the  exception  of  two,  without  developing  the  sequelae 
of  purpura  liaemorrhagica.  If  wounds  would  really  give  rise  to 
purpura  liaemorrhagica  when  badly  infected  and  neglected,  as 
quoted  in  the  text  books,  then  no  better  opportunities  for  the  deve- 


lopment  of  this  disease  can  occur  than  in  South  Africa,  where  horses 
injured  by  harness  rarely  receive  appropriate  attention  that  would 
exclude  under  all  conditions  such  a sequel.  As  a result  of  the  South 
African  war  a great  number  of  horses  with  fistulous  withers  came  to 
the  notice  of  the  writer  without  any  of  them  ever  developing  purpura. 
Purpura  haemorrhagica  is  therefore  considered  by  the  writer  to  be 
a specific  disease  and  connected  with  a definite  infection  as  a sequel 
of  which  it  occurs,  thus  accepting  the  view  that  the  toxin  of  one 
specific  organism  alone  is  responsible. 

The  explanation  about  the  aetiology  of  purpura  haemorrhagica 
as  given  in  the  text  books  can  no  longer  hold  in  view  of  our  modern 
ideas  of  specific  diseases  and  their  causes.  It  is  not  likely  that  a 
multitude  of  bacteria  produce  an  identical  toxin,  neither  is  it  likely 
that  a multitude  of  different  toxins  produce  an  identical  disease. 

Purpura  haemorrhagica  has  not  been  noted  to  occur  as  a sequel 
to  the  epizootic  laryngo-tracheal  catarrh  of  Hutyl'a  and.  Marek,  but 
according  to  Wallis  Hoare  as  a sequel  to  influenza  catarrlialis. 
Hutyra  and  Marek  do  not  mention  influenza  catarrlialis  (pink  eye) 
as  one  of  the  forerunners.  On  the  other  hand  they  state  that  along- 
side of  sporadic  outbreaks  purpura  haemorrhagica  occurs  frequently 
in  horses  previously  affected  with  epizootic  pneumonia  and  strangles, 
conditions,  as  pointed  out,  that  do  not  lead  in  South  Africa  to  simi- 
lar observations.  We  would  thus  conclude  that  the  epizootic  catarrh 
as  observed  in  South  Africa,  would  have  to  be  identified  with  that 
specific  disease,  in  which  purpura  haemorrhagic  is  a sequel  and,  to 
go  by  the  literature  alone,  this  would  be  neither  the  epizootic 
catarrh  nor  the  influenza  catarrlialis  described  • by  Hutyra 
and  Marek  (pink  eye),  but  it  might  be  the  light  form 

of  influenza  of  Wallis  Hoare.  This  light  influenza  may 
thus  be  an  entity  of  its  own.  The  writer  holds  the  view  that  with 
the  diseases  mentioned  in  the  literature  as  a cause  of  purpura 
haemorrhagica  : strangles,  epizootic  pneumonia,  etc.,  the  one  specific 
disease  leading  to  purpura  as  a sequel  must  have  been  connected 
somehow.  Perhaps  mistakes  in  the  diagnosis  were  responsible  in 
view  of  the  fact  that  no  attempts  at  differentiating  between  the 
various  catarrhs  have  been  sufficiently  carried  through,  and  are  dif- 
ficult so  long  as  the  etiological  moment  is  not  known.  The  experi- 
ence of  South  Africa  is  of  almost  experimental  value  to  explain  the 
cause  of  purpura  haemorrhagica,  which  has  never  been  observed  in 
this  country  under  any  other  conditions  than  those  caused  by  the 
epizootic  catarrh.  This  epizootic  catarrh  represents  an  entity  of 
its  own  and  this  view’  would  best  explain  the  discrepancies  existing 
in  the  literature.  We  would  thus  have  to  deal  alongside  of  influenza 
catarrlialis,  as  described  by  Hutyra  and  Marek  (pink  eye),  two 
catarrhal  epizootics  of  different  etiology;  one  being  the  disease, 
described  by  Hutyra  and  Marek,  the  laryngo-tracheal  catarrh  not 
leading  to  purpura  haemorrhagica,  the  other  one,  the  epizootic 
catarrh,  observed  in  South  Africa,  leading  to  purpura  haemorrh- 
agica. The  latter  would,  of  course,  also  exist  in  Europe  but  would 
not  have  been  recognised  as  a specific  entity.  As  .stated  before,  it 
may  be  identical  with  the  light  form  of  influenza  described  by 
Wallis  Hoare. 


CASU1STI0S. 


1.  Horse  8537,  an  aged  chestnut  geldjng.  In  Onderstepoort  since  6th  February, 
1914.  Immunised  and  hyperimmunised  for  horse  sickness.  It  was  handed  over  to 
the  transport  in  November,  1915.  In  September,  1916,  it  showed  the  symptoms  of 
catarrh.  The  horse  was  not  on  daily  temperature  record,  no  details  about  the  fever 
could  therefore  be  given.  On  the  24th  September  the  horse  was  noted  to  be  very  ill 
and  was  down ; it  showed  swellings  of  both  hind  legs,  well  demarcated  off  on  the 
proximal  region  and  petechiae  were  frequent  on  the  mucosa  of  the  nostrils.  It  died 
on  the  25th,  being  a well-pronounced  case  of  purpura  haemorrhagica. 

Post-mortem. — The  condition  was  very  good.  Rigor  mortis  was  present.  The 
natural  openings  and  visible  mucous  membranes  showed  nothing  unusual.  The  blood 
was  dark,  coagulated.  The  subcutaneous  tissue  on  left  side  of  the  thorax  was  hae- 
morrhagic. Under  the  skin  on  medial  side  of  regions  of  both  thighs  was  an  infiltra- 
tion of  blood  and  serum,  which  was  of  gelatinous  consistency.  In  the  muscles  of  this 
region,  tensor  fasiae  latae,  in  the  m.  iliopsoas,  in  the  m.  sartorius,  m.  gracilis,  m. 
adductor  longus,  m.  semi  membranosus,  m.  semi-tendinosus,  m.  biceps  and  quadriceps 
femoris  were  infiltrations  of  blood  in  varying  extent.  Also  into  the  subcutaneous 
tissue  of  the  lateral  side  of  the  right  and  medial  side  of  the  left  region  of  the  meta- 
tarsus were  extravasations  of  blood  raising  the  skin  in  form  of  a hemispherical  swell- 
ing. The  deep  and  superficial  inguinal  glands  were  embedded  in  gelatinous  hae- 
morrhagic tissue  and  were  enlarged  and  full  of  blood.  The  tongue  and  oesophagus, 
trachea  and  larynx  showed  nothing  unusual.  The  situs  viscerus  was  normal.  The 
peritoneal  cavity  had  no  foreign  contents.  The  serosa  was  smooth  and  glistening. 
The  diaphragm  was  convexly  forward.  Some  haemorrhages  were  on  its  peritoneal 
surface.  The  right  lung  was  hyperaemic  and  oedematous  and  some  consolidation  was 
present  in  the  apical  lobes.  On  section  numerous  foci  the  size  of  a pea  were  found. 
The  left  lung  was  rich  in  blood.  The  pericardium  contained  25  c.c.  clear  liquid. 
The  epicardium  was  pale.  Under  the  left  endocardium  were  some  ecchymoses.  The 
myocardium  of  the  left  side  was  pale,  opaque  and  somewhat  soft.  The  periportal 
lymph  nodes  appeared  normal.  The  aorta  was  normal.  Fibrous  patches  were  present 
on  the  surface  of  the  liver.  The  parenchyma  was,  yellowish  grey,  the  consistence 
friable.  The  lobulation  was  fairly  distinct.  The  pancreas  showed  nothing  unusual. 
Spleen  : 44  x 19  cm.  The  pulp  was  dark  red  and  somewhat  moist.  The 
suprarenal  glands  showed  nothing  unusual.  The  capsule  of  the  kidneys  was  easily 
detached.  The  'left  kidney  on  section  showed  the  zones  somewhat  indistinct.  The 
cortex  was  somewhat  browner  than  normal  and  appeared  contracted.  Similar  condi- 
tions were  present  in  the  right  kidney.  In  the  oesophageal  portion  of  the  stomach 
were  gastrophilus  larvae.  In  the  fundus  was  a spiroptera  tumor  with  greasy  con- 
tents, 5 cm.  in  diameter.  In  the  small  intestines  were  patches  of  hyperaemia.  The 
mucosa  of  the  large  intestines  showed  patches  of  hyperaemia  and  slate  discolour- 
ation. Mesenteric  lymph  nodes,  the  mesentery  and  bladder  showed  nothing  unusual. 

Pathological  Anatomical  Diagnosis. — Haemorrhagic  extravasation  in  subcutaneous 
tissue  of  thorax,  into  subcutaneous  and  muscular  tissue  of  the  thighs;  into  subcutane- 
ous tissue  of  the  .metatarsus;  haemorrhages  in  diaphragm;  ecchymoses  in  heart; 
consolidation  of  the  apices  pulmonum ; fatty  degeneration  of  heart  and  liver  and 
kidney.  Hyperaemia  of  the  mucosa  intestinorum. 

Etiological  Diagnosis. — Purpura  haemorrhagica. 

Epicrisis. — This  horse  was  suffering  in  September  from  acute  catarrh  at  the  time 
when  this  epizootic  was  attacking  practically  all  horses  at  Onderstepoort.  It  had 
apparently  made  a recovery  from  this  disease  and  subsequently  suddenly  developed 
acute  purpura  haemorrhagica  of  a grave  nature  to  which  it  succumbed.  The  autopsy 
revealed  the  presence  of  consolidated  foci  in  the  lungs,  which  were  connected  with  the 
previous  catarrh. 

(2).  Horse  10419,  an  aged  bay  gelding  arrived  from  the  Orange  Free  State.  Since 
6th  August,  1916,  it  was  in  Camp  No.  1 until  30th  August,  when  it  was  removed  to 
stable  No.  2.  It  was  under  observation  since  11th  August  and  showed  a normal 
course  of  temperature  until  the  morning  of  the  12th  September  on  which  day  the 
temperature  rose  to  104‘6°F  and  in  the  evening  fell  to  104  2°F.  There  was  a remission  to 
99°F  in  the  morning  and  to  100-8°F  in  the  evening  of  the  following  day  (13th 
September,  1916).  'On  the  third  day  (14/9/16)  the  morning  temperature  again  was 
high  (104-6°F).  It  returned  in  the  evening  of  the  same  day  to  102  °F.  On  the  morn- 
ing of  the  fourth  day  it  was  101°F  and  that  evening  99-4°F.  After  this  date  an 
evening  temperature  of  102°F  and  morning  remission  to  99°F  were  recorded  for  two 
days.  Then  the  temperature  curve  continued  a normal  course.  The  first  catarrhal 
symptoms  were  noted  on  the  14th,  viz.  : the  second  day  after  the  first  and  sudden 
rise  of  temperature  as  a slight  serous  discharge.  The  following  morning  it  was 
mucous  and  was  running  from  both  nostrils.  At  about  the  same  time,  coughing  was 
registered.  The  horse  made  a good  recovery  and  was  subsequently  used  for  a horse- 
sickness  virus  experiment,  viz.  : on  the  6th  October,  1916,  and  died  six  days  later 
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(12th  October,  1916),  from  horse-sickness.  On  post1  mortem  a section  through  the 
right  apical  lobe  of  the  lung  was  reddish-green  in  colour,  the  consistence  of  the 
parenchyma  was  firm  and  numerous  centres  filled  with  muco  purulent  material  were 
present.  There  was  blood-stained  mucus  in  the  bronchus. 

Pathological  Anatomical  Diagnosis.- — Pneumonia  gangrenosa  et  Bronchitis. 

Epicrisis. — The  course  of  the  disease  was  of  a short  duration,  lasting  practically 
only  four  days  and  clinically  a recovery  was  evident.  The  subsequent  post  mortem 
however  showed  the  presence  of  lesions  in  the  right  pulmonary  apex  which  were 
connected  with  the  acute  catarrh  the  horse  was  suffering  from  previously. 

(3) .  Horse  10420  an  aged  bay  gelding.  It  came  from  the  Orange  Free  State  and 
was  placed  in  camp  No.  1 from  the  6th  to  the  30th  August  and  then  removed  to 
stable  No.  2.  It  was  under  observation  since  11th  August.  It  had  a normal  course 
of  temperature  until  8th  September,  when  the  record  of  the  morning  temperature 
was  registered  as  102°F  and  that  of  the  evening  as  104°F.  There  was  a remission  to 
101°F  on  the  morning  of  the  9th  and  an  exacerbation  to  104-8°F  on  the  evening  of  the 
same  day,  succeeded  again  by  a remission  on  the  morning  of  the  third  day  to  100°F 
and  a slight  exacerbation  to  102°F  the  same  evening.  After  this  date  the  tempera- 
ture curve  was  abnormal  and  irregular  until  the  28th  September.  Evening  exacerb- 
ations and  morning  remissions  followed  each  other  somewhat  irregularly,  the  exacerb- 
ations wer§  gradually  receding.  The  first  catarrhal  symptoms  were  noted  on  the  14th 
September  by  the  appearance  of  a serous  discharge  from  the  nose  that  changed  into 
a mucous  discharge  the  next  day.  It  soon  disappeared  and  no  further  records  were 
booked  against  this  horse.  On  the  6th  October  it  was  utilised  for  a horse-sickness 
virus  experiment  and  died  four  days  later  (10th  October.  1916).  On  post  mortem  it 
was  found  that  the  anterior  lobe  of  the  left  lung  was  almost  entirely  consolidated. 
It  contained  numerous  grey  purulent  centres  and  larger  abscesses  filled  with  thick 
greenish  pus.  The  pleura  of  the  portion  was  livid  in  colour.  The  ventral  border  of 
the  main  lobe  was  emphysematous  ; in  the  bronchi  was  pus-like  fluid.  The  mucosa  in 
parts  was  injected.  The  lung  tissue  showed  hyperaemia  and  oedema.  In  the  right 
apical  lobe  was  also  consolidation  as  in  the  left  one,  containing  abscesses.  The  ventral 
border  of  the  main  lobe  possessed  a node  with  a thick  fibrous  capsule  containing  sand- 
like  brownish  deposit. 

Epicrisis. — The  catarrh  was  of  short  duration  and  lasted  only  four  days.  There 
was  however  a distinct  secondary  fever  lasting  over  a fortnight.  The  cause  of  this 
latter  was  evident  on  post’  mortem  when  in  both  apical  portions  of  the  lung  consolid- 
ations and  abscesses  were  found. 

(4) .  Horse  10424. — An  aged  bay  gelding,  kept  in  camp  No.  1 since  6th  August 
when  it  arrived  from  the  Free  State.  It  was  under  observation  since  11th  August, 
1916,  and  in  mallein  stable  from  the  17th  August  to  the  5th  September  when  it  was 
removed  to  stable  No.  2.  Up  to  the  morning  of  the  9th  September  the  temperature 
record  of  this  horse  was  normal.  In  the  evening  of  the  9th  the  temperature  was 
recorded  as  105°F.  There  was  a. remission  t-o  100°F  the  next  day.  In  the  course  of 
the  following  three  weeks  t^e  temperature  was  somewhat,  unsteady, 
irregular.  There  were  no  high  exacerbations  noted  but  certain  irregularities  were  pre- 
sent, both  the  evening  and  the  morning  temperatures  at  times  were  higher  than  during 
the  period  previous  or  subsequent  to  it.  On  the  15th  September  a muco  purulent 
discharge  was  present  in  both  nostrils  and  the  horse  was  coughing.  This  discharge 
receded  during  the  subsequent  days,  and  was  but  slight  on  the  19th  September.  Sub- 
sequent to  this  date  no  further  notice  was  taken  of  it.  On  the  7th  October,  1916,  the 
horse  was  utilised  in  a horse-sickness  virus  experiment.  It  developed  a typical  horse- 
sickness  reaction  and  succumbed  to  this  disease  on  the  14th  October,  1916.  On  post 
mortem  the  lesions  of  horse-sickness  only  were  found. 

Epicrisis. — The  fever  reaction  in  this  horse  consisted  in  the  main  in  one-day- 
exacerbations.  It  was  succeeded  by  an  irregular  curve  with  low  exacerbation.  The 
typical  catarrhal  symptoms  were  present  for  a few  days  only.  There  was  a com- 
plete recovery,  although  from  the  temperature  curve  this  was  not  expected. 

(5) .  Horse  10432  an  aged  brown  gelding.  It  came  from  the  Orange  Free  State 
and  was  kept  in  camp  No.  1 since  the  6th  August.  It  was  under  observation  since 
the  11th  August  and  in  mallein  stable  from  the  17th  August  until  the  5th  September, 
when  it  was  removed  to  stable  2.  During  this  period  the  temperature  was  normal 
until  the  morning  of  the  9th  September,  when  an  exacerbation  to  103°F  was  noted, 
rising  the  same  evening  to  105°F.  It  returned  to  102°F  on  the  morning  of  the  10th 
and  rose  to  103°F  the  same  evening.  From  the  morning  of  the  11th  to  the  morning  of 
the  14th  the  temperature  records  were  normal.  On  this  date  it  rose  again  to  105°F 
and  remained  at  that  height  for  the  next  morning  and  evening  and  returned  to  101°F 
on  the  16th.  The  next  few  days  there  were  evening  exacerbations  to  103°F  and 
generally  the  course  was  somewhat  irregular.  On  the  examination  of  the  14th,  viz.  : 
the  onset  of  the  second  fever  exacerbation  a slight  serous  discharge  was  noted  for  'the 
first  time.  It  remained  serous  during  the  next  few  days  and  on  the  19th,  viz.  : after 
the  second  fever  it  took  a muco-purulent  character.  The  horse  then  developed  a 


severe  cough.  It  was  put  in  a horse-sickness  virus  experiment  on  the  2nd  October, 
1916.  It  showed  a typical  horse-sickness  reaction  and  succumbed  on  the  7th  October, 
1916.  On  post  mortem  the  lesions  of  horse-sickness  were  pronounced  and  no  changes 
were  found  in  the  lung  which  could  be  connected  with  the  previous  catarrh. 

Epicrisis. — This  case  was  in  so  far  peculiar  that  two  distinct  febrile  attacks 
were  registered  separated  by  a 2^  days’  apyretic  period.  The  catarrhal  symptoms 
were  present  with  the  second  attack  and  ran  their  course  in  about  five  days.  Although 
subsequent  to  the  attack  the  temperature  was  not  quite  normal,  no  lesions  could  be 
found  on  post  mortem  that  would  explain  them. 

(6) .  Horse  10438,  an  aged  bay  gelding  under  observation  since  the  11th  August, 
1916.  It  came  from  the  Orange  Free  State  and  was  kept  in  camp  No.  1,  from  the 
6th  August  and  in  stable  2 since  the  30th  August.  During  this  period  it  showed  a 
regular  temperature  curve.  A disturbance  began  on  the  8th  September,  from  which 
date  both  evening  and  morning  temperatures  were  somewhat  higher  than  before  and 
continued  to  remain  so  until  the  evening  of  the  15th,  when  a temperature  of  105°F 
was  recorded.  It  was  succeeded  by  a remission  to  100°F  on  the  morning  of  the  16th. 
Two  similar  exacerbations  were  noted  subsequently.  On  the  21st  the  temperature 
was  again  at  a normal  level.  On  the  18th,  viz.  : during  the  period  of  the  high  ex- 
acerbations a copious  muco  purulent  discharge  was  present.  It  remained  so  for  the 
next  few  days  and  by  the  26th  it  had  again  become  of  a serous  nature.  On  the  2nd 
October,  1916,  the  horse  was  put  into  a horse-sickness  virus  experiment.  It  developed 
a typical  reaction  and  succumbed  to  horse-sickness  on  the  7th  October.  On  post 
mortem  the  lesions  of  horse-sickness  were  found  only  and  no  traces  of  the  previous 
intensive  catarrh. 

Epicrisis. — In  this  case  the  fever  reaction  lasted  somewhat  longer  and  the  higher 
temperatures  recorded  coincided  with  the  appearance  of  the  catarrhal  symptoms 
which  were  well  pronounced.  A complete  recovery  took  place  as  the  subsequent  post 
mortem  examination  showed. 

(7) .  Horse  10440,  under  observation  since  11th  August.  It  came  from  the  Free 
State  and  was  kept  in  camp  No.  1 from  the  6th  to  the  17th  August  and  was  then  re- 
moved to  the  mallein  stable,  from  there  to  stable  3 on  the  27th  August  and  back  to 
mallein  stable  on  the  5th  September.  During  this  period  its  temperature  record  show- 
ed no  abnormalities.  On  the  13th  September  a disturbance  started  and  was  present 
for  about  six  days.  It  was  of  no  definite  type.  Evening  exacerbations  alternated 
with  morning  remissions,  the  former  were  never  exceeding  103°F.  On  the  18th 
September  the  presence  of  a muco  purulent  discharge  was  noted,  it  remained  so  for 
the  next  day  and  by  the  26th  had  changed  into  a serous  discharge.  The  horse  made 
a good  recovery.  On  the  8th  November,  1916,  it  was  utilised  for  a horse-sickness 
virus  experiment  and  succumbed  to  horse-sickness  on  the  16th  November,  1916.  On 
post  mortem  the  typical  lesions  of  horse-sickness  alone  were  found. 

Epicrisis. — The  catarrh  started  with  fever  but  the  curve  was  of  no  definite  type. 
The  catarrh  lasted  for  about  eight  days  and  a complete  recovery  took  place. 

(8) .  Horse  10563. — A dark  brown  gelding,  two  years  old.  This  horse  was  in 
Onderstepoort  since  the  5th  September  and  remained  in  stable  No.  9.  It  was  im- 
munised against  horse-sickness,  receiving  three  injections  of  virus  and  serum  on  the 
12th,  19th  and  21st  of  September.  From  the  day  after  the  first  injection  an  irreg- 
ular fever  reaction  of  a remittent  type  occurred  which  lasted  for  twenty-four  days. 
This  fever  was  partly  due  to  horse-sickness,  its  maximum  was  103-2°F  on  the  tenth 
day.  The  symptoms  of  catarrh  were  noted  on  the  14th  September.  There  was  a 
slight  serous  discharge  from  the  date  after  the  onset  of  the  fever  and  developed  into 
a mucous  and  finally  muco-purulent  discharge.  Coughing  was  noted  from  the  be- 
ginning. The  horse  made  a good  recovery  both  from  horse-sickness  and  catarrh  and 
was  discharged  on  the  11th  October,  1916. 

Epicrisis. — There  were  two  fever  reactions  overlapping,  one  due  to  horse-sickness 
and  one  due  to  the  catarrh.  The  symptoms  of  the  latter  were  well  developed.  The 
horse  made  a good  recovery. 

(9) .  Horse  10564,  a two  year  old  dark  bay  gelding.  It  was  under  observation 
since  6th  September  and  in  stable  9 since  the  5th  September.  It  was  inoculated  for 
horse-sickness  on  the  12th  i 19th  and  21st  September.  A temperature  reaction  started 
two  days  after  injection,  it  lasted  twenty-four  days.  Its  course  was  intermittent 
and  of  no  definite  character.  The  maximum  reached  104°F  on  the  16th  and  24th 
day.  The  horse-sickness  reaction  must  be  included  in  this  curve  but  it  was  not 
typical,  the  fever  lasting  too  long.  A serous  discharge  was  noted  from  the  14th 
September,  viz.  : the  day  after  onset  of  fever.  It  soon  disappeared  however. 

Epicrisis. — The  catarrh  was  of  short  duration.  The  horse-sickness  reaction  over- 
lapped with  the  catarrhal  fever  reaction  and  undoubtedly  blurred  it.  Fever  was 
still  present  after  the  recovery  from  both  horse-sickness  and  catarrh. 

(10) .  Horse  10565,  a two  year  old  bay  gelding.  This  horse  was  under  observ- 
ation since  the  6th  of  September  and  was  kept  in  stable  9 since  the  previous  day. 
From  the  date  of  entry  it  had  an  irregular  temperature  curve.  It  was  nevertheless 


inoculated  for  horse-sickness  on  the  12th,  19th  and  21st  of  the  month.  The  irregular 
temperature  remained  for  twenty-four  days.  It  included  the  horse-sickness  reaction 
which  did  not  show  up  typically.  A maximum  of  105-4°F  was  noted  on  the  20tli 
and  21st  day  which  was  probably  due  to  the  second  horse-sickness  virus.  The 
symptoms  of  catarrh  were  registered  as  those  of  a muco-purulent  character  on  the  20th 
September,  1916,  and  accordingly  must  have  been  present  a few  days  before  this  date. 
They  remained  for  a while  and  disappeared  by  the  beginning  of  October  and  before 
the  high  fever  had  abated.  The  horse  was  not  feeding  well  during  that  time.  It 
recovered  and  was  discharged  on  the  11th  October,  1916. 

Epicrisis. — In  this  case  the  horse-sickness  reaction  was  superposed  by  that  due  to 
the  catarrh  and  both  together  took  an  abnormal  course.  The  symptoms  of  catarrh 
had  disappeared  before  the  high  fever  reactions  had  abated  which  were  probably 
due  to  the  second  virus. 

(11) .  Horse  10566,  a two  year  old  bay  gelding.  It  was  under  observation  since 
6th  September  and  in  stable  9 since  the  previous  day.  It  was  inoculated  for  horse- 
sickness  on  the  12th,  19th  and  21st  of  the  month.  A reaction  started  from  the  date 
of  inoculation  lasting  twenty-four  days.  With  the  exception  of  a few  days,  falling 
on  the  period  of  the  horse-sickness  reaction,  the  temperature  was  of  a remittent  type. 
The  maximum  of  104°F  was  noted  on  several  days.  On  the  16th  September  the  pre- 
sence of  a muco  purulent  discharge  was  noted.  It  must  have  been  present  for  two  or 
three  days  previously.  It  was  accompanied  by  coughing.  It  remained  a consider- 
able while  and  on  the  26th  September  had  given  place  to  a serous  discharge.  The 
horse  recovered  and  was  discharged  on  the  13th  of  October. 

Epicrisis. — The  horse-sickness  reaction  was  somewhat  blurred  by  the  catarrh,  it 
lasted  longer  than  usual  and  was  of  abnormal  type.  The  catarrhal  symptoms  were 
present  for  at  least  twelve  days. 

(12) .  Horse  10567,  a six  year  old  bay  gelding.  It  was  under  observation  since 
the  7th  September  and  in  stable  8 from  the  same  date.  It  was  inoculated  against 
horse-sickness  on  the  12th,  19th  and  21st  of  the  month.  A reaction  was  present  from 
the  5th  to  the  11th  day  after  injection  and  one  from  the  12th  to  22nd  day,  the  latter 
was  succeeded  by  dikkop  symptoms.  Both  reactions  could  be  explained  as  those  of 
horse-sickness — whilst  the  first  was  fairly  typical,  the  second  was  not  and  consisted 
mainly  of  remittent  irregular  exacerbations.  The  symptoms  of  catarrh  were  present 
on  the  21st  of  the  month  and  the  subsequent  irregular  temperatures  were  probably 
due  to  this  catarrh. 

Epicrisis. — The  presence  of  the  catarrh  somewhat  interfered  with  the  horse-sick- 
ness reaction.  There  were  two  fever  reactions,  the  first  one  due  to  horse-sickness  and 
the  second  one  probably  due  to  the  catarrh. 

(13) .  Horse  10568,  a two  year  old  bay  mare.  She  was  under  observation  since 
the  7th  September  in  stable  8 until  the  29th  September,  in  stable  4 from  the  29th 
September  to  4th  October  and  in  stable  8 from  4th  to  11th  October.  She  was  inoculated 
for  horse-sickness  on  the  12th,  19th  and  21st  of  September.  There  was  a reaction  from 
the  7th  to  the  18th  day,  which  could  be  interpreted  as  a horse-sickness  reaction.  At 
its  conclusion  the  symptoms  of  dikkop  were  present.  A second  reaction  of  an  irregu- 
lar character  and  not  typical  for  horse-sickness  was  seen  from  the  19th  to  the  28th 
day.  The  horse  was  discharged  on  the  11th  October.  The  symptoms  of  catarrh 
were  present  since  the  14th  September  at  which  time  there  was  no  fever  registered. 
On  the  day  previous  to  departure  (17th  October.  1916),  a slight  mucous  discharge  was 
still  noted  in  the  left  nostril. 

Epicrisis. — A horse-sickness  reaction  was  succeeded  by  a fever  which  was  not  typi- 
cal of  horse-sickness.  It  is  most  likely  that  the  catarrh  was  responsible  for  this 
second  fever,  although  the  symptoms  were  apparently  of  a mild  type. 

(14) .  Horse  10569,  an  aged  bay  mare.  Under  observation  since  the  7th  Sep- 

tember, 1916,  and  in  stable  8 since  that  date.  The  horse  was  injected  for  horse-sick- 
ness on  the  12th,  19th  and  21st  of  the  month.  It  passed  through  a horse-sickness 
reaction  from  the  7th  to  the  15th  day.  A second  reaction  occurred  of  a remittent 

type  from  the  1st  October  to  the  7th.  Notice  of  the  presence  of  the  catarrh  was 

taken  on  the  18th  September,  a slight  discharge  of  a mucous  description  was  present. 
It  was  remarkable  that  this  catarrh  was  not  accompanied  by  fever  or  preceding  it. 
Only  on  one  occasion  on  the  16th  was  the  morning  temperature  recorded  above  101°F, 
viz.  : 101-4°F. 

Epicrisis. — This  was  apparently  a case  of  catarrh  without  any  temperature  dis- 
turbance. It  was  difficult  to  state  whether  the  second  remittent  fever  after  recovery 
from  horse-sickness  was  connected  with  the  catarrh,  since  no  further  clinical  symptoms 
were  recorded.  It  might  have  been  connected  with  it  although  in  this  horse  the 
catarrh  took  a very  mild  course  • 

(15) .  Horse  10571,  a seven  year  old  grey  gelding.  Under  observation  since  the  7th 
September,  1916,  and  in  stable  8 since  the  same  date.  Inoculated  on  the  12th,  19th 
and  21st  of  the  month  for  horse-sickness.  A fever  reaction  was  noticed  since  the 
evening  of  the  14th,  it  lasted  for  five  days,  its  maximum  was  103°F  in  the  evening, 


about  101°F  in  the  morning.  There  was  an  interval  from  the  7th  to  the  16th  day  in 
which  the  temperature  curve  was  irregular  without  any  exacerbations  of  importance, 
when  a continued  curve  resulted,  lasting  to  the  26th  day,  in  which  the  morning  re- 
cords were  never  below  101°F,  whilst  the  evening  exacerbations  averaged  102°F°and 
sometimes  reached  103°F.  The  symptoms  of  catarrh  were  present  from  the  14th 
September,  viz.  : the  onset  of  the  first  fever.  The  discharge  was  muco-purulent  and 
the  throat  on  pressure  was  very  sensitive.  During  the  next  few  days  the  discharge 
increased  and  became  very  copious.  It  was  present  up  to  the  3rd  October,  viz.  : at 
the  beginning  of  the  second  fever  reaction  and  during  this  period  had  become  of 
quite  a purulent  nature.  The  membrana  nictitans  was  diffusely  congested.  The 
horse  was  falling  off  in  condition  and  swellings  of  the  legs  were  noted  after  the  dis- 
appearance of  the  discharge.  The  horse  finally  recovered  and  was  discharged  on  the 
11th  October. 

Epicrisis. — This  was  a severe  case  of  catarrh  with  persistent  discharge  from  the 
nostrils  which  was  finally  of  a purulent  character.  There  was  a sequel  of  swollen 
legs  after  the  disappearance  of  the  catarrh. 

(16) .  Horse  10572,  a six  year  old  bay  gelding;  under  observation  since  the  7th 
September,  1916,  and  since  that  date  in  stable  8.  It  was  inoculated  for  horse-sickness 
on  the  12th,  19th  and  21st  of  the  month.  An  intermittent  fever  commenced  the  day 
after  the  inoculation,  viz.  : the  evening  of  the  13th  and  it  lasted  up  to  the  25th  of 
the  month.  Its  maximum  never  went  above  103-6°F.  A muco-purulent  discharge  was 
noted  since  the  16th  and  it  was  copious  the  following  day.  It  was  still  present  on 
the  8th  October,  1916,  but  to  a less  extent.  The  horse  was  discharged  on  the  18th 
October,  1916. 

Epicrisis. — This  was  a persistent  case  of  catarrh  lasting  fully  14  days  before  re- 
covery had  taken  place.  During  the  whole  period  fever  was  present  which  was  partly 
due  to  horse-sickness 

(17) .  Horse  10573,  an  eight  year  old  grey  mare;  under  observation  since  the 
7th  September,  1916,  and  in  stable  8 since  the  same  date.  Inoculated  for  horse-sick- 
ness on  the  12th,  19th  and  21st  of  the  month.  A remittent  fever  was  present  from 
the  second  day  after  inoculation,  viz.  : the  14th  September,  reaching  103-4°F  on  the 
morning  of  the  15th.  There  was  never  a definite  horse-sickness  reaction,  although 
the  symptoms  of  dikkop  were  registered  from  the  17th  to  the  22nd  day.  The  symp- 
toms of  catarrh  were  recorded  on  the  15th  September  as  a mucous  discharge  and  on 
pressure  the  larynx  proved  to  be  very  sensitive.  The  discharge  was  never  copious 
and  by  the  26th  of  the  month  had  taken  a serous  character.  After  the  disappear- 
ance of  the  fever  swelling  of  the  hindlegs  was  noticed.  The  horse  was  discharged 
on  the  11th  October,  1916. 

Epicrisis. — A prolonged  remittent  fever  was  noticed  with  the  presence  of  a catarrh 
of  a comparatively  light  character.  The  fever  was  partly  due  to  the  horse-sickness 
reaction.  Swellings  of  hindlegs  appeared  after  recovery  from  catarrh. 

(18) .  Horse  10574,  a four  year  old  black  mare,  under  observation  since  the  7th 
September,  1916,  and  in  stable  8 since  the  same  date.  Injected  for  horse-sickness 
on  the  12th,  19th  and  21st  of  the  same  month.  In  the  morning  of  the  14th  September 
an  exacerbation  to  102-4°F  was  noted  and  from  that  date  an  intermittent  fever  ensued 
which  lasted  to  the  20th  day  after  the  first  injection,  when  the  horse  died  of  horse- 
sickness.  The  presence  of  muco-purulent  discharge  was  registered  on  the  16th,  the 
catarrh  was  probably  present  the  day  before.  It  was  copious  up  to  the  time  of 
death  (2nd  October,  1916),  and  coughing  was  pronounced  all  that  time.  Swelling 
of  the  hind  legs  was  noted  since  the  28th  of  the  month.  Congestion  of  the  mucous 
membranes  of  the  eye  was  present  but  probably  due  to  horse-sickness,  dikkop  finally 
developed. 

Epicrisis. — The  catarrh  in  this  horse  lasted  18  days  and  on  the  day  of  death  due 
to  the  intercurrent  horse-sickness  had  not  yet  shown  any  tendency  to  disappear.  On 
post  mortem  the  presence  of  atelectasis  was  noted  in  the  anterior  border  of  the  main 
lobe  in  addition  to  the  lesions  of  horse-sickness.  Swelling  of  the  hind  legs  appeared 
whilst  the  catarrhal  symptoms  were  still  present. 

(19) .  Horse  10575,  an  eight  year  old  grey  mare,  under  observation  since  the  7th 
September  and  in  stable  8 since  that  date.  Injected  for  horse-sickness  on  the  12th, 
19th  and  21st  of  the  month.  A reaction  started  two  days  after  the  first  injection 
and  a curve  of  a remittent  fever  ensued,  the  evening  exacerbations  rising  each  sub- 
sequent day  higher  until  a maximum  was  reached  on  the  27th  to  105-8°F.  The  symp- 
toms of  dikkop  developed  on  the  same  day.  The  animal  died  in  collapse  next  day. 
The  symptoms  of  a muco-purulent  discharge  were  registered  on  the  18th  and  had  been 
present  one  two  days  previously.  The  discharge  was  copious  from  the  next  day 
and  remained  until  death.  On  the  28th  at  a time  when  the  temperature  had  entered 
into  collapse  it  was  noticed  that  the  upper  lip  of  the  horse  was  swollen,  the  lower 
lip  only  slightly,  and  also  neck  and  cheeks.  On  post  mortem  the  lesions  of  dikkop 
were  present  and  the  swollen  portions  showed  gelatinous  infiltrations. 


Epicrisis. — This  was  a severe  case  of  catarrh.  Death  was  due  to  horse-sickness 
and  the  swellings  observed  were  those  of  dikkop. 

(20) .  Horse  10576,  a five  year  old  bay  gelding,  under  observation  since  the  7th 
September,  1916,  and  in  stable  8 since  that  date.  Injected  for  horse-sickness  on  the 
'12th,  19th  and  21st  of  the  month.  A temperature  disturbance  was  noted  two  days 
after  the  first  injection  and  a curve  of  an  irregular  remittent  fever  ensued  which  con- 
cluded on  the  tenth  day  and  was  succeeded  by  a second  curve  lasting  to  the  twenty- 
second  day.  The  symptoms  of  catarrh  were  noted  on  the  13th  as  a serous  discharge, 
but  did  not  develop  any  further  although  coughing  was  noticed.  The  horse  was  dis- 
missed from  experiments  on  the  11th  October,  1916. 

Epicrisis. — The  early  temperature  disturbance  was  due  to  catarrh,  which  took  a 
comparatively  mild  course,  but  was  nevertheless  interfering  somewhat  with  the  regular 
horse-sickness  curve. 

(21) .  Horse  10577. — A seven  year  old  bay  gelding,  under  observation  since  the 
7th  September  and  on  the  picket  line  since  that  date.  Injected  the  following  day 
intraj ugularly  with  virus  O.P.  From  the  day  after  the  inoculation  a fever  reaction 
was  present  which  returned  to  normal  on  the  fourth  day.  From  the  fifth  day  a 
sharp  rise  of  fever  was  noticed  to  105  °F.  The  horse  died  on  the  15th  September 
(eighth  day)  of  horse-sickness.  The  symptoms  of  catarrh  were  present  from  the  13th 
•September  and  developed  into  a copious  m.uco-purulent  discharge,  accompanied  by 
severe  coughing.  The  post  mortem  showed  the  presence  of  horse-sickness.  In  addi- 
tion the  mucous  membrane  of  trachea  and  larynx  were  found  injected. 

Epicrisis. — This  was  a fairly  severe  case  of  catarrh.  Death  was  due  to  horse- 
sickness.  On  post  mortem  the  lesions  of  a laryngitis  and  tracheitis  were  present. 

(22) .  Horse  10583. — An  aged  bay  gelding,  under  observation  since,  the' 7th  Septem- 
ber, 1916,  and  on  picket  line  since  that  date.  From  day  of  entry  a fever  was  pre- 
sent. It  disappeared  by  the  18th.  The  symptoms  of  catarrh  were  noted  on  the  13th 
and  developed  into  a copious  muco-purulent  discharge  from  which  the  horse  recovered. 
On  the  29th  September  the  horse  was  placed  into  a virus  0.  experiment  and  died  of 
horse-sickness  on  the  5th  October.  On  post  mortem  the  lesions  of  horse-sickness  only 
were  found. 

Epicrisis. — The  horse  entered  with  a fever  and  was  accordingly  placed  on  the 
picket  line.  The  fever  was  present  whilst  the  catarrh  started  and  remained  whilst 
the  catarrh  fully  developed.  It  is  probable  that  the  fever  was  the  forerunner  of  the 
catarrh  and  thus  this  horse  had  the  disease  on  the  day  of  its  entry. 

(23) .  Horse  10587. — An  aged  bay  gelding,  under  observation  since  the  8th  Sep- 
tember, 1916,  and  on  the  picket  line  since  the  same  date  until  the  20th  when  placed 
into  stable  2.  A disturbance  in  the  temperature  was  noted  on  the  morning  of  the 
14th  September  from  which  date  a curve  ensued  with  remittent  exacerbations,  the 
maximum  reaching  102-6°F  on  the  24th,  25th  and  27th.  By  the  29th  a normal 
temperature  was  again  noted.  Symptoms  of  a slight  conjunctivitis  were  registered 
on  the  19th  September  and  the  presence  of  catarrh  of  the  nose  on  the  26th,  viz.  : at  a 
time  when  the  temperature  curve  was  showing  its  highest  evening  exacerbations.  On 
the  30th  September  the  horse  was  injected  with  virus  and  it  died  on  the  night 
of  the  7th  October  of  horse-sickness.  On  post  mortem  lesions  of  horse-sickness  were 
present.  In  the  lung  tissue  were  found  a few  small  areas  of  atelectasis  with 
caseous  centres.  This  case  was  not  complicated  by  horse-sickness  reactions. 

Epicrisis. — A fever  reaction  was  present  for  about  fourteen  days  with  the  maxi- 
mum exacerbations  towards  the  end  of  the  curve.  Symptoms  of  catarrh  coincided 
with  the  highest  fevers.  There  were  lesions  in  the  lungs  probably  connected  with  the 
catarrh. 

(24) .  Horse  10588,  an  eight  year  old  brown  gelding,  under  observation  since  the 

8th  September,  in  stable  5 since  that  date  until  the  11th  October,  when  it  was  trans- 
ferred into  stable  3.  It  was  injected  for  horse-sickness  on  the  12th,  19th  and  21st  of 

the  month.  In  the  evening  of  the  13th  an  exacerbation  to  103°F  was  noted.  A definite 

curve  commenced  on  the  17th  September  and  lasted  to  the  9th  October.  It  could  be 

divided  into  two  parts  by  a remission  to  99°F  on  the  24th  ; the  first  part  was  of 

distinct  remittent,  the  second  of  a continuous  type  with  remissions  not  exceeding 
two  degrees.  On  the  14th  a slight  serous  discharge  was  noted  ; it  developed  into  a 
mucous  discharge,  and  became  muco  purulent  and  finally  purulent.  After  the  8th 
October  it  was  decreasing  but  was  still  present  on  the  16th,  when  the  horse  was  dis- 
missed from  experiment.  On  the  23rd  coinciding  with  the  eleventh  day  after  first  virus 
injection  the  horse  was  not  feeding,  probably  caused  by  the  horse-sickness  reaction. 
The  symptoms  of  a conjunctivitis  were  noted  on  the  27th  September.  On  the  9th 
October,  a swelling  in  the  epigastric  region  was  present  which  disappeared  before  the 
horse  was  dismissed  from  experiment. 

Epicrisis. — This  represented  a very  severe  case  of  catarrh,  lasting  over  three 
weeks  and  showing  in  addition  to  the  symptoms  of  the  catarrh  of  the  nose  those  of  a. 
conjunctivitis  and  swellings  on  abdomen.  The  temperature  curve  was  partly  caused 
by  horse-sickness  and  partly  by  the  catarrh. 
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(25) .  Horse  10589,  a two  year  old  bay  mare,  under  observation  since  the  8th  Sep- 
tember and  in  stable  5 since  that  date  until  the  25th  when  it  was  placed  into  box  C. 
On  the  12th,  19th  and  '21st  it  was  injected  for  horse-sickness.  On  the  14th,  both 
the  morning  and  evening  temperatures  were  high,  the  latter  104°F.  They  returned 
to  normal  the  next  day.  On  the  17th  a sharp  rise  commenced,  reaching  the  maximum 
of  105-8°F  on  the  19th.  The  temperature  remained  high  until  the  23rd,  the  morning 
remissions  were  at  104°F,  or  slightly  above.  From  this  date  onwards  the  remittent 
fever  was  succeeded  by  one  of  a somewhat  irregular  type  and  lasted  to  the  6th  October. 
The  pulse  frequently  taken  during  this  .period  averaged  52.  The  symptoms  of  a 
catarrh  with  coughing  were  noted  on  the  17th,  viz.  : on  the  days  of  the  sharp  tem- 
perature rise.  The  discharge  became  muco-purulent  and  the  horse  had  a bad  appetite 
for  some  days.  On  the  3rd  October,  an  abscess  was  noted  to  form  in  the  inter- 
mandibular  space,  it  was  of  fairly  firm  consistence,  forming  a point.  On  the  5th  the 
abscess  had  broken  and  a green-yellow  pus  was  discharged.  The  horse  was  dismissed 
from  experiment  on  the  11th  October,  1916. 

Epicrisis. — This  horse  had  a prolonged  fever  which  was  partly  due  to  horse-sick- 
ness and  partly  to  the  catarrh.  No  definite  curve  however  could  be  made  out.  This 
case  was  in  so  far  of  particular  interest  as  an  abscess  formation  took  place  in  the 
intermandibular  space  as  frequently  observed  in  the  case  of  strangles,  in  this  case 
apparently  a combination  of  the  two  diseases. 

(26) .  Horse  10590,  a black  mare,  eight  years  old.  Under  observation  since  the  8th 
September  and  in  stable  5 since  that  date.  Inoculated  on  the  12th,  19th  and  21st  of 
the  month.  A reaction  typical  of  horse-sickness  was  noted  due  to  the  first  injection, 
succeeded  by  a second  one  of  remittent  type  and  lasting  to  the  25th  day  after  first 
injection.  The  beginning  of  the  latter  coincided  with  the  appearance  of  catarrhal 
symptoms,  which  however  were  only  of  a serous  nature.  On  the  4th  October  diffuse 
congestion  of  the  mucous  membranes  of  the  eye  were  present.  The  horse  was  dis- 
missed on  the  11th  October. 

Epicrisis. — The  first  temperature  reaction  was  typical  of  horse-sickness,  the  second 
was  probably  caused  by  the  catarrh,  although  it  was  only  of  a mild  nature. 

(27) .  Horse  10591. — Chestnut  gelding,  nine  years  old.  Under  observation  since 
the  8th  September,  1916,  and  in  stable  5.  Inoculated  for  horse-sickness  on  the  12th, 
19th  and  21st  of  the  month.  A reaction  of  horse-sickness  due  to  first  virus  was  suc- 
ceeded by  a second  one  which  was  most  likely  also  due  to  horse-sickness.  It  was 
succeeded  by  exacerbations  lasting  a few  days  and  thus  no  longer  typical  of  horse- 
sickness.  On  the  23rd  of  the  month  the  muco-purulent  discharge  was  noted,  it  had 
been  present  for  one  or  more  days  previously.  On  the  29th  it  was  still  present  but 
had  become  of  a serous  type.  The  horse  was  discharged  on  the  12th  October,  1916. 

Epicrisis. — The  temperature  reaction  due  to  horse-sickness  was  apparently  not 
interfered  with  by  the  presence  of  the  catarrh,  which  had  passed  off  before  the  tem- 
perature had  returned  to  normal  conditions. 

(28) .  Horse  10592. — A six  year  old,  brown  mare.  Under  observation  since  8th 
September,  and  in  stable  6 since  that  date.  It  was  injected  against  hoTse-sickness  on 
the  12th,  19th  and  21st  of  the  month.  On  the  15th  a slight  exacerbation  was  noted 
to  102°F.  From  this  date  onwards  an  irregular  remittent  fever  was  present,  moderate 
exacerbations  were  succeeded  by  remissions.  It  lasted  until  the  4th  October.  Since 
the  16th  September  the  presence  of  a muco-purulent  catarrh  was  registered,  it  must 
have  been  present  for  one  or  two  days  previously.  At  the  same  time  the  coughing 
was  very  conspicuous.  The  catarrh  disappeared  soon,  two  days  later  it  was  of  a 
mucous  nature.  The  horse  was  dismissed  on  the  11th  October,  1916. 

Epicrisis. — In  this  horse  the  catarrhal  symptoms  disappeared  at  a comparatively 
early  period.  The  fever  however,  although  not  of  a severe  nature,  remained  for  some 
time.  It  was  partly  due  to  horse-sickness  but  not  characteristic  of  it  and  in- 
fluenced by  the  catarrh. 

(29) .  Horse  10593. — An  aged  bay  gelding.  Under  observation  since  the  8th  Sep- 
tember in  stable  No.  6.  It  was  injected  for  horse-sickness  on  the  12th.  19th  and  21st 
of  the  month.  An  irregular  reaction  with  remittent  fever  at  unequal  intervals  en- 
sued from  the  day  after  Injection.  Two  curves  could  be  made  out,  separated  bv  a 
remission  to  normal  for  two  days  on  the  26th  and  27th.  The  reaction  lasted  until  the 
9th  October.  From  the  16th  onwards  the  presence  of  the  catarrh  was  registered  and 
from  the  first  date  it  was  of  a muco-purulent  character.  It  was  accompanied  by 
severe  coughing.  The  horse  was  dismissed  from  experiment  on  the  11th  October 

Epicrisis. — In  this  case  the  regular  course  of  horse-sickness  was  interfered  with  by 
the  catarrh  and  an  abnormal  reaction  developed.  The  fever  was  still  present  at  a 
time  when  the  catarrhal  symptoms  were  disappearing. 

(30) .  Horse  10594.— An  aged  brown  gelding.  Under  observation  since  the  8th 

September  and  in  stable  No.  6 Injected  for  horse-sickness  on  the  12th,  19th  and 
21st  of  the  month.  A remittent  fever  started  on  the  14th,  the  exacerbations  not 
exceeding  102°F.  They  occurred  on  two  alternate  days  separated  by  a re- 

mission to  99°F.  Then  'the  horse-sickness  reaction  developed  and  took  its  course,  it 
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was  succeeded  by  a reaction  oscillating  between  101°F.and  102°F  for  a number  of 
days.  '1  he  symptoms  of  catarrh  were  first  registered  on  the  14th  as  a slight  serous 
discharge.  It  developed  by  the  20th  into  a muco  purulent  discharge  and  remained  for 
some  time  accompanied  by  a severe  cough.  The  horse  was  dismissed  from  experiment 
on  the  11th  October. 

Epicrisis. — In  this  case  the  catarrh  although  well  developed  did  not  seriously 
interfere  with  the  horse-sickness  reaction.  Onset  of  catarrh  and  of  fever  coincided. 

(31).  Horse  10595,  a nine  year  old,  brown  gelding.  Under  observation  since  the 
8th  September  and  in  stable  6 since  the  same  date.  Inoculated  for  horse-sickness  on 
the  12th,  19th  and  21st  September.  An  exacerbation  to  103°F  occurred  on  the  even- 
ing of  the  13th,  a second  to  102°F  on  the  14th,  a third  to  104°F  on  the  15th.  After 
this  date  the  curve  with  remittent  exacerbations  continued  until  the  21st  day  after 
the  first  injection  with  a break  on  10th  and  11th  day.  It  thus  consisted  of  two  re- 
actions, the  first  was  atypical  for  horse-sickness,  the  second  typical  of  it.  The  latter 
was  accompanied  by  symptoms  of  dikkop.  Symptoms  of  catarrh  were  noted  since 
the  16th  September,  on  which  date  a slight  discharge  was  noted  on  the  nostrils.  Two 
days  later  it  was  of  a muco-purulent  character  and  the  intermandibular  lymph  nodes 
were  swollen.  This  state  was  still  present  on  the  26th,  viz.  : 10  days  later.  On 

the  28th  the  copious  discharge  was  greenish  and  was  present  for  the  next  few  days. 
On  the  7th  October  the  discharge  was  less  and  apparently  disappearing  and  the  horse 
recovered.  On  the  11th  it  was  dismissed  from  experiment. 

Epicrisis. — This  horse  showed  a discharge  for  a period  of  over  three  weeks,  the 
lymph  nodes  were  swollen  during  the  first  period,  but  no  abscess  formation  took 
place.  The  greenish  discharge  was  due  to  food  and  the  diagnosis  of  pharyngitis 
complicating  the  catarrh  was  thus  justified.  The  fever  curve  was  not  typical  for 
horse-sickness  in  its  first  part,  probably  interfered  with  by  the  catarrh. 

(32).  Horse  10596,  an  aged  bay  gelding.  Under  observation  since  the  8th  Sep- 
tember and  in  stable  8 since  the  same  date.  It  was  transferred  into  stable  3 on  the 
28th  and  into  stable  5 on  the  4th  October.  It  was  injected  for  horse-sickness  on  the 
12th,  19th  and  21st  of  the  month.  A fever  reaction  started  from  the  date  of  the 
•second  injection  and  showed  some  high  exacerbations  to  104°F  and  above.  This 
reaction  was  accompanied  by  the  symptoms  of  dikkop  which  appeared  on  the  14th 
•day  and  disappeared  by  the  24th  day.  There  was  an  interval  of  four  days  of  normal 
temperature  when  a second  reaction  'ensued  with  exacerbations  and  remissions  of  lower 
extensions  going  over  into  an  irregular  curve  which  lasted  until  date  of  death  on  the 
24th  October.  Symptoms  of  catarrh  were  noted  in  this  horse  during  the  horse-sick- 
ness reaction.  On  the  10th  October  a wound  was  noted  on  the  off  hind  leg.  the  cause 
of  which  could  not  be  determined  and  abrasions  on  the  head.  On  the  12th  October 
the  animal  was  very  lame  on  that  leg  and  a wound  was  noted  on  the  fetlock  in  front 
of  the  coronary  band  and  at  the  back  of  the  pastern.  On  the  15th  October  lameness 
had  increased,  very  little  weight  was  placed  on  the  limb.  The  animal  did  not  feed 
well.  The  foot  was  placed  into  an  antiseptic  poultice.  On  the  16th  there  was  a 
slight  improvement  in  the  lameness.  On  the  18th  October  fresh  decubitus  was  noted 
about  the  head  and  on  near  hock.  Both  elbows  and  both  forearms  were  swollen,  the 
animal  was  not  feeding  and  the  pulse  was  somewhat  hard.  On  the  19th  October  the 
lower  portion  of  the  head,  lips  and  nose  were  swollen,  a line  of  constriction  passed 
horizontally  about  three  inches  above  the  alae.  In  particular  the  upper  lip  was  much 
swollen.  Also  both  front  legs  showed  swellings  in  the  region  of  the  forearm  and  a 
line  of  constriction  passed  horizontally  in  the  region  of  the  elbow.  The  mucous 
membranes  of  the  eye  were  congested.  On  the  20th  October  the  limbs  were  still 

much  swollen,  that  of  the  head  was  less.  On  the  21st  the  swelling  on  the  nose  had 
receded  to  the  near  side,  extending  slightly  upwards,  giving  the  head  a somewhat 
deformed  appearance.  On  the  22nd,  the  swelling  in  the  legs  was  less.  On  the  23rd 
the  animal  showed  anorexia.  A serous  sanguinous  discharge  was  noted  in  the 
nostril,  on  examination  of  the  mucous  membranes  numerous  superficial  ecchymoses 
were  seen.  A swelling  of  the  throat  was  now  present,  but  those  of  the  head  were  less. 
On  the  24th  the  sanguinolent  discharge  from  both  nostrils  had  increased.  There  was 
inspiratory  dyspnoea,  coughing  and  rales  on  auscultation.  The  diagnosis  purpura 
haemorrhagica  was  made.  The  horse  died  on  the  25th  October,  1916. 

Autopsy, — Rigor  mortis  was  present.  The  condition  was  good.  The  integument 
showed  decubitus  around  the  eyes  and  on  the  elbows.  Blood  tinged  discharge  escaped 
from  the  nostrils.  The  nasal  mucous  membranes  showed  no  lesions.  The  muscular 
tissue  was  rather  dark  and  of  a somewhat  dry  appearance.  The  salivary  glands 
showed  nothing  unusual.  The  mandibular  lymph  nodes  were  slightly  enlarged  and 
hyperaemic ; the  bronchials  and  mediastinals  were  also  enlarged  and  oedematous. 
Tongue  and  oesophagus  were  normal.  In  the  right  dorsal  portion  of  the  pharynx  the 
mucosa  showed  a greenish  area.  Tn  the  angle  formed  by  the  pharyngeal  wall  and 
the  soft  palate  it  was  ulcerated,  3 x 2 cm.  in  diameter  with  irregular  rough  edges 
leading  into  a cavity  of  the  submucous  tissue.  The  cavity  contained  a little  turbid 
liquid  and  was  lined  with  yellowish  green  tissue  and  did  not  extend  more  than  1 to 


2 cm.  under  the  mucosa.  The  situs  viscerum  was  normal.  The  peritoneal  cavity 
likewise.  The  diaphragm  was  forward  convexly.  On  both  surfaces  were  numerous 
fibrous  filaments.  The  pleural  cavities  contained  100  c.c.  blood  tinged  liquid.  In  the 
larynx  was  a little  blood  stained  froth,  the  mucosa  was  slightly  injected.  Also  in 
the  trachea  was  a little  blood  stained  froth  and  the  mucous  membrane  showed  slight 
post  mortem  changes.  The  left  lung  was  only  slightly  retracted.  On  the  pleura  were  ■ 
numerous  fibrous  filaments,  areas  of  yellow  gelatinous  infiltration  and  livid  irregular 
patches.  The  greater  portion  of  the  lung  felt  firm  to  the  touch  in  parts  and  hard 
lumps  were  recognised  on  palpation.  On  section  the  greater  part  of  the  dorsal  half 
of  the  lung  was  deep  black  coloured,  the  normal  structure  was  obliterated.  In  parts 
were  small  streaks  of  oedema..  The  lung  was  less  affected  in  the  apical  lobe  and 
along  the  lower  border  of  the  main  lobe  but  in  these  parts  contained  haemorrhagic 
nodules,  firm  and  of  various  sizes.  The  thoracic  trachea  contained  blood  stained 
froth.  The  mucosa  showed  post  mortem  staining.  The  right  lung  showed  similar 
very  large  haemorrhagic  areas  in  main  lobe  and  some  detached  nodules.  The  thoracic 
oesophagus  was  normal.  The  aorta  was  normal.  The  pericardium  contained  200  cc. 
blood  tinged  liquid.  The  right  ventricle  of  the  heart  contained  partly  coagulated 
blood.  The  ostium  atrio-ventriculare  admitted  the  whole  hand.  The  left  ventricle 
also  contained  some  coagulated  blood.  The  ostium  admitted  four  fingers.  The 
epicardium  was  pale.  Some  blood  extravasations  were  present  along  the  vessels. 
The  right  endocardium  showed  much  post  mortem  haemoglobin  staining  which  was 
also  present  in  the  left  endocardium.  The  myocardium  was  pale,  of  greyish  homo- 
geneous appearance,  soft,  friable  and  showed  some  post  mortem  changes.  The  peri- 
portal lymph  nodes  showed  nothing  unusual.  In  the  liver  capsule  were  numerous 
fibrous  filaments  on  the  visceral  surface.  The  parenchyma  on  section  was  very  pale 
and  bloodless,  lobulation  was  indistinct,  consistence  was  soft  and  friable.  It  was 
much  decomposed.  The  pancreas  on  section  was  bright  yellow.  The  spleen  capsule 
was  wrinkled  and  showed  some  fibrous  filaments.  The  pulp  was  pale,  trabeculae 
and  follicles  could  be  recognised.  Consistence  was  soft.  The  suprarenal  glands 
were  hyperaemic  and  post  mortem  changes  were  noticeable.  The  left  kidney  capsule 
had  a few  adhesions.  On  section  all  zones  were  pale.  The  consistence  was  very 

soft  and  friable  evidently  due  to  post  mortem  changes.  The  right  kidney  showed 

identical  changes.  In  the  oesophageal  portion  of  the  stomach  were  gastrophilus  equi 
larvae.  The  mucosa  of  the  fundus  was  pale  and  slightly  yellowish  tinged,  likewise 
that  of  the  duodenum.  The  mucosa  of  jejunum  and  ileum  was  pale  with  a slight 
yellowish  tinge.  In  the  caecum  were  sclerostomes.  The  mucosa  showed  a number 
of  raised  patches  of  irregular  shape,  varying  from  1 to  6 cm.  in  diameter  devoid 
of  the  mucosa.  They  consisted  of  fibrous  masses.  There  were  about  20  of  these 
lesions.  In  parts  haemorrhages  were  present.  The  colon  contained  sclerostomes.  Two 
very  large  lesions  of  same  type  as  that  of  the  caecum  were  present.  In  the  small 
colon  nothing  unusual  was  noted.  The  abdominal  aorta  contained  a thrombus  at- 
tached to  the  intima,  7x3  cm.,  somewhat  light  grey  coloured,  with  haemorrhagic 
foci  and  on  surface  one  sclerostome  larva.  Mesentery  contained  little  fat  in  diffuse 
form.  A number  of  ovoid  bodies  with  colour  and  appearance  of  lipomata  were 
present.  The  mesenteric  artery  contained  an  aneurism.  The  urinary  bladder  was 
contracted  and  contained  2 c.c.  of  turbid  whitish  liquid.  The  mucosa  was  pale  with  a 
few  hyperaemic  patches.  The  urethra  was  normal.  The  left  hock  showed  two  hair- 
less patches.  The  lateral  side  of  left  hock  was  covered  in  parts  by  a dried  scab. 
The  right  hind  fetlocks  was  slightly  swollen  over  a considerable  area  a loss  of  hair 
was  present  and  small  haemorrhages.  On  dorsal  side  of  fetlock  was  an  area  of  granu- 
lar tissue  3-5  cm.  diameter.  The  base  of  the  ulcer  was  smooth  and  dry.  Distantly 
from  this  was  an  area  of  superficial  necrosis  involving  the  coronary.  The  left  foreleg 
showed  subcutaneous  haemorrhagic  infiltration.  Small  haemorrhages  were  in  the 
muscles.  The  m.  gastroenemius  of  the  right  hind  leg  showed  sharply  limited  areas, 
bright  yellowish  in  colour  with  a cooked  appearance. 

Pathological  Anatomical  Diagnosis. — Hydropericardium.  Ulceration  of  the  pharynx. 
Hydrothorax.  Extensive  haemorrhages  in  lungs  ; oedema  of  lungs.  Fatty  degener- 
ation of  liver.  Icterus.  Haemorrhages  and  ulceration  in  caecum  and  colon.  Throm- 
bosis of  the  aorta.  Aneurism  and  thrombosis  of  the  anterior  mesenteric  artery. 
Lipomata  in  mesentery.  Decubitus.  Cutaneous  traumatisms.  Subcutaneous  and 
intermuscular  haemorrhages.  Necrosis  of  the  muscles. 

1‘ltiological  Diagnosis. — Purpura  haemorrhagica, 

(33).  Horse  10597,  an  aged  bay  gelding.  Under  observation  since  the  8th  Sep- 
tember. 1916,  and  in  stable  6 since  that  date.  Inoculated  for  horse-sickness  on  the 
12th,  19th  and  21st  of  the  month.  There  were  three  more  or  less  distinct  fever  re- 
actions. A first  one  from  the  day  after  first  injection  lasting  for  three  days,  the 
evening  exacerbation  passing  102°F,  the  second  one  from  the  day  of  the  second  in- 
jection lasted  to  the  thirteenth  day  and  was  also  mild,  it  corresponded  with  the  first 
horse-sickness  reaction.  The  third  one  from  the  16th  day  to  the  25th  day  was 
somewhat  irregular  and  showed  some  high  exacerbations;  although  in  its  onset  it 


corresponded  with  the  second  horse-sickness  reaction,  it  was  not  typical  of  it.  The 
symptoms  of  catarrh  were  noticed  on  the  16th  in  the  form  of  a muco-purulent  dis- 
charge which  must  have  been  present  a day  or  two  previously.  The  horse  was 
very  sensitive  in  the  throat.  It  was  still  coughing  on  the  21st  of  the  month.  The 
catarrh  disappeared  at  an  early  date. 

Epicrisi s. — A very  light  fever  preceded  the  onset  of  the  catarrh.  The  second 
fever  was  that  of  the  first  horse-sickness,  the  third  one  was  probably  caused  by  the 
second  virus,  although  not  typical  and  influenced  by  the  catarrhal  lesions. 

(34).  Horse  10598.— A nine  year  old  chestnut  gelding.  Under  observation  since 
9th  September  and  in  stable  6 since  the  previous  day.  Injected  for  horse-sickness  on 
the  12th,  19th  and  21st  of  the  month.  A fever  commenced  on  the  day  after  inocul- 
ation and  lasted  until  the  25th.  Th^  curve  was  of  a remittent  type,  the  evening 
exacerbations  reached  105°F  and  alternated  with  morning  remissions  to  102°F.  The 
higher  exacerbations  in  the  curve  coincided  with  the  time  of  the  second  horse-sick- 
ness reaction,  which  was  however  atypical  for  this  disease.  The  presence  of  the 
catarrh  was  registered  for  the  first  time  on  the  16th  September  in  the  form  of  a slight 
mucous  discharge.  It  developed  into  a muco-purulent  discharge  which  increased  in 
quantity  during  the  next  day.  On  the  4th  October  at  a time  when  the  temperature 
began  to  fall,  it  was  still  copious.  From  this  date  recovery  became  noticeable.  On 
the  11th  October  the  horse  was  discharged  still  with  a little  serous  catarrh.  The 
coughing  was  well-marked  from  the  beginning  and  was  still  noticeable  on  the  7th 
October.  The  horse  was  visibly  ill  and  lost  considerably  in  condition  and  had  for  a 
number  of  days  a tucked-up  abdomen.  The  mucous  membranes  of  the  eye  were 
congested  during  the  latter  end  of  the  fever. 

Epicrisis. — This  represented  a severe  case  of  the  disease  showing  symptoms  for 
about  four  weeks.  Its  presence  interfered  so  much  with  the  simultaneous  horse- 
sickness  reaction  that  the  latter  took  entirely  an  abnormal  course. 

35.  Horse  10599. — A five-year-old  dark  chestnut  gelding-  Under  observation 
since  8th  September  and  in  stable  6 since  that  date.  Injected  for  horse-sickness  on 
the  12th.  19th  and  21st  of  the  month.  A sharp  fever  reaction  with  a rise  to  105‘5°F 
commenced  on  the  18th  September  and  lasted  to  the  11th  October,  1916.  although 
coinciding  with  the  first  horse-sickness  it  was  not  typical  of  it.  An  irregular  fever 
curve  continued  with  evening  exacerbation  to  103°F.  and  above  until  the  day  of  dis- 
charge. Symptoms  of  dikkop  were  present  from  the  16th  to  the  22nd  day.  The  first 
symptoms  of  catarrh  were  registered  on  the  19th  September  as  a muco-purulent  dis- 
charge. The  catarrh  developed  into  a copious  discharge  during  the  following  days. 
Its  presence  was  still  noticed  on  the  30th  September.  The  horse  was  dismissed  from 
the  experiment  on  the  11th  October.  Coughing  was  frequently  noticed. 

Epicrisis. — This  horse  had  an  acute  attack  of  catarrh  accompanied  by  high  fever. 
Also  in  this  case  the  presence  of  the  fever  interfered  with  the  normal  evolution  of 
the  horse-sickness  reaction. 

36.  Horse  10600. — A five-year-old  dark  brown  gelding.  Under  observation  since 
the  8th  September.  It  was  placed  in  stable  7,  and  remained  there  until  the  11th 
October,  when  it  was  moved  to  stable  3.  Injected  for  horse-sickness  on  the  12th, 
19th  and  21st  of  September.  The  first  exacerbation  was  noticed  on  the  third  day 
after  inoculation,  it  reached  102°F.  After  this  date  an  irregular  temperature  curve 
developed  which  coincided  with  the  time  of  the  first  horse-sickness  reaction.  At  the 
conclusion  a second  reaction  commenced,  lasting  to  the  26th  day  after  injection. 
High  exacerbations  to  105°F.  were  noted  and  remissions  to  102°F.  The  fever  gradu- 
ally returned  to  normal.  The  second  coincided  partly  with  the  time  of  the  second 
horse-sickness  but  was  not  typical  of  it.  The  symptoms  of  catarrh  were  present  from 
the  15th  of  the  month,  viz.,  with  the  onset  of  the  fever.  The  mucous  discharge 
developed  into  a copious  muco-purulent  one.  and  although  gradually  losing  in  severity, 
was  still  present  on  the  15th  October,  when  the  horse  was  discharged.  The  horse 
lost  considerably  in  condition.  The  coughing  remained  for  a considerable  time. 

Epicrisis — This  represented  a severe  case  which  lasted  over  three  weeks.  Its 
presence  interfered  with  the  horse-sickness  reaction.  On  the  other  hand,  it  is  also 
possible  that  the  presence  of  the  horse-sickness  interfered  with  a speedy  recovery 
from  catarrh. 

37.  Horse  10601. — A five-vear-old  brown  stallion.  Under  observation  since  the 
8th  September.  1916.  In  stable  7 since  that  date,  and  moved  to  Box  B on  the  2nd 
October.  Injected  for  horse-sickness  on  the  12th.  19th  and  21st  September.  A fever 
reaction  was  noticed  two  days  after  the  first  injection  and  lasted  for  two  days. 
From  the  sixth  day  a fever  curve  ensued  of  a somewhat  continous  type,  averaging 
104  F.  Morning  and  evening  temperatures  differed  only  about  1 — 1'5°F.  The  curve 
continued  to  the  26th  day  but  was  interrupted  by  remissions  to  102°F  and  below. 
The  horse  subsequently  developed  an  attack  of  staggers  (vide  5th  and  6th  Report. 
Appendix  I.),  from  which  it  recovered.  It  was  killed  on  2nd  February.  1917.  During 
this  period  it  registered  abnormal  temperatures.  At  intervals  definite  curves  were 
noted.  This  horse  developed  a slight  catarrh.  The  discharge  increased  in  time,  and 
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on  the  20th  October  the  horse  was  noted  to  be  distinctly  ill,  showing  ecchymosed 
mucous  membranes  of  the  eyes  and  increased  respiration.  On  auscultation  friction 
sounds  were  noted  on  both  sides.  The  following  day  a whistling  noise  was  heard- 
The  presence  of  a pleuro  pneumonia  was  diagnosed.  On  the  26th  September  an 
oedematous  swelling  was  seen  in  the  sternal  region.  On  post-mortem,  2nd  February, 
1917,  the  left  apex  pulmonis  was  found  attached  to  the  mediastinum,  the.  apex  itself 
was  hard  and  showed  emphysema  on  the  borders.  On  section  the  absence  of  alveolar 
tissue  was  noted  and  the  presence  of  much  connective  tissue.  Some  pus  was  in  the 
distended  lumen  of  the  bronchi.  In  the  left  apex  was  a cicatricial  ring  constricting 
the  apex. 

Epicrisis. — This  horse  started  with  a slight  catarrh  which  increased  gradually. 
It  was  complicated  by  a pleuritis  and  broncho-pneumonia  from  which  it  finally 
recovered.  On  post  mortem  the  lesions  of  a bronchi-ectasis  and  cicatricial  tissue  in 
the  apices  pulmonum  were  present.  The  presence  of  the  catarrh  interfered  with  the 
normal  course  of  the  horse-sickness  reaction  and  vice-versa. 

38.  Horse  10602. — A six-year-old  chestnut  gelding.  Under  observation  since  the 
8th  September  and  in  stable  No.  7 since  that  date.  Injected  for  horse-sickness  on 
the  12th,  19th  and  21st  of  the  month.  A fever  reaction  started  from  the  17th  and 
continued  until  the  26th  September,  being  of  an  irregular  remittent  type.  Exacerba- 
tions to  104°F.  were  noted  several  times-  The  symptoms  of  catarrh  were  registered 
the  first  time  on  the  23rd  September  in  the  form  of  a slight  muco-purulent  discharge ; 
they  must  have  been  present  for  two  or  three  days  previously  and  were  accompanied 
Dy  coughing.  From  the  25th  to  the  28th  September  the  discharge  was  serous  and 
again  became  mucous  afterwards.  The  horse  later  was  distinctly  ill,  and  on  the 
4th  October,  the  day  subsequent  to  a rise  of  temperature  to  103°F. , showed  increased 
respirations  and  congested  mucous  membranes  of  the  eyes,  and  a discharge  appeared 
again.  It  still  showed  some  discharge  on  the  day  of  its  dismissal  (11th  October). 

Epicrisis. — This  horse  had,  so  to  say,  a relapse  of  the  catarrh,  which  probably 
could  be  explained  as  a sequel  to  bronchitis  which  developed  subsequently.  The 
norse-sickness  reactions  were  atypical  due  to  the  presence  of  this  catarrh. 

39.  Horse  10603. — An  aged,  dark-brown  gelding.  Under  observation  since  the 
8th  September,  1916,  and  in  stable  7 from  that  date  to  the  25th,  when  it  was  removed 
to  stable  6,  and  on  7th  October  to  stable  8.  Injected  for  horse-sickness  on  the  12th, 
19th  and  21st  September.  A slight  fever  reaction  was  present  since  the  day  of 
entry.  A somewhat  severe  fever  developed  from  the  5th  day  after  inoculation  and  a 
remittent  curve  ensued,  which  lasted  to  the  24th  day.  From  the  17th  to  the  22nd 
day  both  evening  and  morning  exacerbations  were  high,  the  former  106°F.  on  one 
occasion,  the  latter  104°F-  on  two  succeeding  days.  During  this  period  the  symptoms 
of  dikkop  were  present.  The  first  catarrhal  symptoms  were  noted  on  the  14th  Sep- 
tember as  a slight  serous  discharge,  they  never  developed  into  muco-purulent  dis- 
charge. Coughing  was  noted  and  was  still  present  on  the  2nd  October.  The  horse 
was  dismissed  on  the  11th  October. 

Epicrisis. — It  was  a comparatively  slight  case  as  far  as  the  catarrhal  symptoms 
were  concerned.  It  nevertheless  complicated  the  course  of  the  horse-sickness  reaction 
which  was  atypical. 

40.  Horse  10604. — A six-year-old  brown  gelding.  Under  observation  since  the 
8th  September,  1916,  and  in  stable  7 since  the  same  date.  It  was  transferred  to 
stable  8 on  the  7th  October,  to  stable  4 on  the  22nd  October,  to  stable  5 on  the 
30th  October,  to  stable  8 on  the  2nd  November,  to  stable  6 on  the  14th  November, 
where  it  remained  until  the  21st,  when  it  was  discharged.  Inoculated  for  horse- 
sickness  on  the  12th,  19th  and  21st  September.  A slight  disturbance  in  the  tem- 
perature was  noted  two  days  after  the  injection,  but  a distinct  reaction  commenced 
on  the  9th  day  which  lasted  to  the  24th  day.  It  was  remittent  at  the  beginning 
later  continuous,  the  morning  temperature  during  this  period  being  103°F.  and  above, 
and  in  the  evening  104°F.  and  above.  The  pulse  during  this  period  was  very  irre- 
gular, and  the  beats  varied  from  48  to  80  on  different  days.  There  was  a second 
and  continued  fever  reaction  immediately  following  the  one  described,  of  a remittent 
type,  but  of  irregular  exacerbations.  The  morning  temperature  averaged  101°F.,  the 
evening  temperature  at  one  period  was  over  102°F.  and  at  another  below  it.  It  was 
only  the  55th  day  after  injection  that  the  curve  again  took  a normal  course.  The 
first  clinical  symptoms  were  registered  on  the  14th  as  a serous  discharge.  By  the 
23rd.  viz.,  with  the  onset  of  the  fever,  it  had  developed  into  a copious  muco-puru- 
lent discharge.  During  the  next  eight  days  the  horse  was  distinctly  ill,  the  catarrh 
disappeared,  and  by  the  28th  had  again  a serous  character.  The  illness  was  due  to 
horse-sickness,  and  was  accompanied  by  great  weakness,  the  cardiac  impulse  being 
strongly  pronounced.  On  the  9th  October  both  hind-legs  were  much  swollen,  espe- 
cially in  the  inner  region  of  the  thigh.  There  was  also  a.  swelling  of  the  nose,  more 
on  the  right  side  and  of  the  upper  lip.  Some  haemorrhagic  patches  were  seen  on 
the  mucous  membranes  of  the  eyes.  On  the  10th  the  swellings  had  even  increased 
and  a greenish  discharge  was  present  in  both  nostrils,  and  water,  which  was  par- 
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taken  of,  returned  through  the  nostrils.  From  the  12th  onwards  the  swellings  receded 
and  disappeared  during  the  next  days  completely.  The  horse  had  been  injected  on 
the  9th  with  Arsenopnenylglycin,  and  on  the  12th  with  5 gr.  of  Potass  [iod.,  dis- 
solved in  1000  c.c.  saline  water.  The  dose  was  repeated  on  the  23rd  October.  Not- 
withstanding the  disappearance  of  the  swellings  the  horse  did  not  make  a rapid 
recovery.  It  was  only  discharged  on  the  21st  November. 

Epicrisis. — This  horse  represented  a case  of  purpura  haemorrhagica  and  re- 
covered- The  purpura  developed  with  the  disappearance  of  the  catarrh,  which  had 
not  completely  healed  out  when  the  swellings  commenced. 

41.  Horse  10605. — An  aged  chestnut  gelding.  Under  observation  since  the  8th 
September,  1916,  and  in  stable  7 until  the  20th  September,  when  it  was  transferred  to 
stable  3.  It  was  discharged  on  the  25th  October,  1916.  Injected  for  horse-sickness 
on  the  12th,  19th  and  21st.  A temperature  disturbance  began  four  days  after  the 
first  injection  and  developed  into  a remittent  fever,  which  lasted  to  the  26th  day, 
with  exacerbations  passing  104°F.  at  times  in  the  evening.  From  the  13th  to  the 
19th  day  the  morning  temperature  averaged  102°F.  During  this  period  the  pulse  was 
irregular  in  its  frequency,  varying  from  44  to  72  on  different  days.  Symptoms  of 
catarrh  were  present  on  the  23rd  September,  as  a slight  mucous  discharge.  The 
catarrh  remained  during  the  next  days  and  was  still  present  on  the  4th  October, 
1916.  This  horse  was  distinctly  ill  and  lost  considerably  in  condition,  having  prac- 
tically constantly  a tucked-up  appearance.  Congestion  of  the  eyes  and  diffuse  ecchy- 
moses  were  present  from  the  15th  day  after  injection.  On  the  2nd  October,  at  a 
time  when  the  temperature  exacerbations  reached  a maximum  of  105°F. , symptoms 
of  dyspnoea  were  present,  and  on  auscultation  on  off  side  the  existence  of  friction 
sounds  were  traced. 

Epicrisis. — This  horse  represented  a severe  case  of  catarrh,  complicated  with  sub- 
sequent pleurisy.  The  temperature,  although  due  to  horse-sickness,  was  not  typical, 
the  co-existence  of  the  two  diseases  was  responsbile  for  the  abnormal  reaction- 

42.  Horse  10606. — An  aged  bay  gelding.  Under  observation  since  the  8th  Septem- 
ber, and  in  stable  7 since  the  same  date.  Injected  for  horse-sickness  on  the  12th, 
19th  and  21st  of  the  month.  Slight  disturbances  were  noted  in  the  course  of  the 
temperature  curve  the  first  day  after  the  injection.  It  was  of  a remittent  type  from 
the  eighth  day,  and  lasted  to  the  twenty-fourth  day.  Exacerbations  and  remissions 
of  various  extensions  succeeded  each  other.  On  two  days  symptoms  of  dikkop  were 
present.  The  symptoms  of  catarrh  were  noted  on  the  15th,  as  a slight  mucous  dis- 
charge, which  soon  disappeared. 

Epicrisis. — In  this  case  the  catarrh  was  a slight  one  and  passed  off  at  an  early 
date,  yet  the  subsequent  horse-sickness  reaction  was  both  abnormal  in  type  and  in 
length,  which  could  only  be  explained  by  the  interference  of  the  catarrh  or  its 
sequel. 

43.  Horse  10608. — An  aged  chestnut  gelding.  Under  observation  since  the  8th 
September,  1916,  and  in  stable  8 since  that  day.  Injected  for  horse-sickness  on  the  12th, 
19th  and  21st  of  the  month.  Two  days  after  injection  there  was  an  exacerbation  to 
102°F.  in  the  morning.  A curve  developed  from  the  7th  day  and  lasted  to  the  12th 
day.  It  was  interpreted  as  that  of  horse-sickness-  After  this  irregular  exacerba- 
tions and  remissions  succeeded  without  any  definite  order.  From  the  22nd  day.  for 
a few  days,  the  curve  had  a continuous  type  ; morning  and  evening  records  differed 
but  slightly,  they  averaged  about  102°F.  On  the  11th  October  the  conditions  were 
again  normal  and  the  horse  was  dismissed.  The  symptoms  of  catarrh  were  noted 
on  the  15th  September,  as  a mucous  discharge,  which  soon  passed  over. 

Epicrisis. — The  catarrh  was  of  a mild  nature  and  apparently  did  not  interfere 
with  the  horse-sickness  reaction.  The  eontinous  fever  after  the  22nd  day  could  not 
be  interpreted  as  that  of  horse-sickness,  and  although  the  catarrh  itself  was  com- 
paratively mild,  it  was  possible  that  the  fever  was  a sequel  to  it. 

44.  Horse  10609. — A ten-year-old  dark-brown  gelding.  Under  observation  since 
the  8th  September,  1916,  and  in  stable  8 since  the  same  day.  Injected  for  horse- 
sickness  on  the  12th,  19th  and  21st  of  the  month.  A sharp  fever  reaction  resulted 
on  the  17th,  rising  to  105°F.  on  the  18th  but  returning  to  normal  by  the  20th.  From 
the  21st  a definite  curve  ensued,  consisting  of  high  exacerbations,  which  at  times 
reached  105°F. , and  of  deep  remissions  at  times  to  101°F.  Between  the  17th  and 
22nd  day  the  morning  temperature  did  not  go  below  103°F.  and  102°F.  By  the  24th 
day  the  conditions  were  again  normal.  The  symptoms  of  catarrh  were  noted  for  the 
first  time  on  the  16th  September,  as  a mucous  discharge,  and  the  larynx  of  the  horse 
on  touch  was  very  sensitive.  On  the  next  day  a copious  muco-purulent  discharge  was 
present ; it  coincided  with  the  onset  of  the  fever.  On  the  18th,  when  the  fever  was 
at  its  maximum,  the  horse  showed  distinct  symptoms  of  illness;  a slight  dyspnoea 
was  noted,  and  the  horse  stood  with  its  head  hanging.  A copious  muco  purulent  dis- 
charge was  present  to  the  4th  of  October,  thus  over  a period  of  fully  three  weeks. 
The  horse  was  visibly  ill  at  times,  not  even  chasing  the  flies,  and  showing  increased 
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respiration,  although  auscultatively  no  cause  could  be  found  to  account  for  this.  The 
horse  was  discharged  on  the  11th  October,  1916. 

tipicrisis. — This  horse  represented  a severe  case  of  catarrh,  which  lasted  over 
three  weeks  and  interfered  with  the  horse-sickness  reaction,  so  that  the  typical 
curve  of  the  latter  was  disturbed.  Although  a lung  affection  could  not  be  traced 
auscultatively,  it  was  more  than  likely  that  it  was  present. 

45.  Horse.  10610. — An  aged,  dark-brown  gelding.  Under  observation  since  the 
8th  September,  1916,  and  in  stable  8 since  the  same  day.  Injected  for  horse-sickness  on 
the  12th,  19th  and  21st  of  the  month.  A temperature  curve  was  noted  from  the 
12th  day  after  1st  injection,  lasting  to  the  26th.  It  was  of  an  irregular  remittent  type 
and  intersected  by  a few  exacerbations  to  103°F.  The  symptoms  of  catarrh  were 
noted  on  the  29th  as  a serous  discharge,  which  soon  passed  off.  The  horse  was  dis- 
charged on  the  11th  October. 

tipi  crisis. — The  catarrh  was  of  an  extremely  mild  character  and  soon  passed  off- 
Nevertheless  it  appeared  to  have  interfered  with  the  horse-sickness  curve  which  was 
prolonged  and  atypical. 

46.  Horse  10611. — An  aged  bay  gelding.  Under  observation  since  the  8th  Sep- 
tember. 1916,  and  in  stable  8 from  that  day.  Injected  for  horse-sickness  on  the  12th, 
19th  and  21st  of  the  month.  A fever  exacerbation  was  noted  on  the  2nd  and  3rd 
day  after  the  first  injection,  reaching  respectively  103°F.  and  104°F.  Then  a slight 
curve  ensued,  lasting  from  the  13th  to  the  20th  day,  which  was  mainly  indicated  by 
slightly  higher  morning  records,  averaging  101°F. , the  evening  records  only  on  two 
occasions  passing  102°F.  It  was  a very  mild  horse-sickness  reaction.  From  the  22nd 
day  onwards  another  curve  ensued,  again  pronounced  by  higher  morning  tempera- 
tures. During  the  last  three  days,  owing  to  relaxion  of  the  anus,  no  records  were 
possible.  The  first  symptoms  of  catarrh,  as  a slight  serous  discharge,  were  noted  on 
the  14th  September  with  the  onset  of  the  first  fever.  The  next  day  it  had  turned 
into  a mucous  discharge,  and  by  the  16th  into  a muco-purulent  one,  which  became 
very  copious,  and  remained  until  the  19th.  By  the  29th  it  was  purulent.  On  the 
8th  October  both  thighs  were  swollen,  the  horse  when  walking  took  short  steps. 
On  the  following  day  a swelling  was  present,  reaching  from  the  base  of  the  neck 
to  the  mesogastric  region.  The  swellings  of  the  thighs  had  increased.  Numerous 
petechiae  were  present  on  the  nasal  mucous  membranes-  On  the  10th  the  petechiae 
were  still  present  in  the  nose,  and  also  in  the  mucous  membranes  of  the  eyes.  By 
the  11th  the  swellings  in  the  mesogastric  region^  had  increased,  those  of  the  hind- 
legs were  less  and  swellings  of  the  forearm  had  appeared.  These  were  well  set  off 
by  a horizontal  line  across  the  forearm.  A swelling  was  also  noted  on  the  region  of 
the  nasal  bone,  extending  down  to  the  lips,  the  commissures  and  the  chin,  giving 
the  lower  portion  of  the  head  a square  appearance.  The  swelling  was  cool  and 
firm.  The  mouth  was  kept  open,  the  tongue  protruding  about  half  a foot  between 
the  incisor  teeth,  being  very  much  swollen.  A wound  caused  bv  the  incisors  was 
present.  The  buccal  mucosa  was  also  much  swollen,  and  a tenacious  material  could 
be  scraped  off  both  from  tongue  and  membranes.  The  horse  showed  marked  diffi- 
culty in  breathing  and  the  tracheotomy  operation  was  performed  early  in  the  morn- 
ing, causing  immediate  relief.  On  the  13th  October  conditions  of  swellings  were 
much  similar.  A beginning  necrosis  was  noted  on  the  buccal  mucous  membranes. 
On  the  9th  an  injection  of  11  gr.  Arsenophenylglycin,  and  on  the  12th  of  5 gr.  of 
Potas  Iod.  were  made,  in  each  case  diluted  in  a litre  of  physiological  water.  On 
the  14th  the  swellings  of  the  head  and  tongue  appeared  to  be  less ; the  horse 
generally  looked  improved  ; it  was  very  thirsty,  and  when  water  was  given  it  drank 
readily,  some,  however,  escaped  through  the  tracheotomy  tube.  On  the  16th  the 
swelling  of  head  and  limbs  were  disappearing,  also  of  the  tongue.  A stinking  breath 
was  noted  from  mouth  and  nostrils  and  dyspnoea  was  present.  The  horse  was  suf- 
fering from  a broncho-pneumonia  from  which  it  died  on  the  night  of  the  17th  to 
the  18th  October. 

Autopsy. — Rigor  mortis  had  not  set  in-  The  condition  had  fallen  off  markedly. 
The  abdomen  had  a sunken  appearance.  A tracheotomy  wound  was  in  the  middle 
upper  third  of  the  trachea.  The  hind  limbs  were  slightly  swollen ; the  forearm  and 
the  cheeks  were  also  swollen.  The  mucous  membranes  of  both  lips  were  pale.  An  ulcer, 
the  size  of  a sixpence,  was  on  the  left  side  of  the  upper  lip.  The  anus  was  open. 
Haemorrhages,  irregular  in  outline,  were  seen  when  the  muscles.  were  cut  trans- 
versely, affecting  one  or  more  bundles  particularly  pronounced  in  the  pectoral 
muscles.  Some  of  the  muscular  tissue  of  the  swollen  parts,  described  above,  showed 
a somewhat  orange  appearance.  On  section  diffuse  blood  pigmentation  was  piesent. 
especially  in  the  m.m.  semitendinosus  and  gastrocnemius.  The  subcutaneous  tissue 
contained  some  fat.  The  region  of  the  operation  wound  showed  some  gelatinous 
infiltration  and  haemorrhages.  Around  the  edges  of  the  wound  was  a dirty  giejish 
stinkinn-  discharge.  The  salivary  glands  showed  nothing  unusual.  The  retropharyn- 
geal lymph  nodes  were  enlarged,  moist  and  diffusely  h.yperaemic,  likewise  the  man- 
^ibulars  and  upper  cervicals.  The  lower  eervicals  were  much  enlarged  and  diffusely 
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hyperaemic.  The  bronchials  were  slightly  enlarged  and  moist,  likewise  the  medias- 
tinals.  The  thyroids  were  somewhat  pale.  The  surface  of  the  tongue  was  hard  ; at 
the  tip  of  the  tongue  was  a wound  about  8 cm.  in  length.  On  section  the  tongue 
showed  nothing  unusual.  The  diaphragm  was  convexly  forwards.  In  the  pleural 
cavities  was  a normal  amount  of  liquid.  The  coastal  pleura  showed  a few  fibrous 
filaments.  in  the  trachea  were  patches  of  slight  hyperaemia.  In  the  pharynx  were 
a few  hyperaemic  patches.  The  mucosa  was  slightly  swollen  and  a few  larvae  of 
gastrophilus  pecoriim  were  present.  The  right  lung  was  inflated ; several  fibrous 
filaments  were  on  the  main  lobe.  Some  haemorrhages  were  under  the  pleura  the  size 
of  a pin’s  head  to  a pea.  Hepatisation  of  the  apical  lobe  and  of  anterior  border  of 
main  lobe  was  present.  On  section  the  bronchi  of  this  portion  were  discharging 
white  creamy  pus.  The  interlobular  septa  were  distended  with  oedema.  In  the  ven- 
tral border  were  a few  patches  of  atelectasis ; the  rest  of  the  lung  was  diffusely 
hyperaemic.  A few  haemorrhages  were  seen  in  the  substance  of  the  lung.  Clear 
fluid  escaped  from  the  cut  surfaces.  In  the  bronchi  was  a-  small  amount  of  blood- 
stained foam  and  small  petechiae  weje  on  the  mucosa.  In  one  branch  of  the  pulmonary 
artery  was  a mixed  thrombus  and  a white  thrombus  in  another.  The  left  lung  was  in- 
flated. The  pleura  was  transparent.  A haemorrhagic  hepatisation  of  the  apical  lobe 
and  of  the  anterior  border  of  the  main  lobe  was  found  in  the  right  lung,  l’he  main 
lobe  showed  a patch  of  atelectasis.  The  ventral  portion  of  the  lobe  on  section  was 
moist  and  slightly  red  in  colour.  A clear  fluid  escaped  from  the  cut  surface.  A 
few  small  haemorrhages  were  throughout  the  parenchyma  of  the  lung.  In  one  branch 
of  the  pulmonary  artery  was  a mixed  thrombus.  In  the  bronchi  was  some  slightly 
bloodstained  froth.  The  mucosa  was  pale  with  a few  hyperaemic  patches.  The 
thoracic  aorta  was  elastic  and  the  intima-  smooth.  The  mucosa  of  the  thoracic  oeso- 
phagus showed  small  bag-like  depression  at  the  entrance  to  the  thorax,  caused 
by  a larva  of  gastrophilus  pecorum.  In  the  pericardium  a small  amount  of  fluid  was 
present.  The  right  ventricle  of  the  heart  contained  a clot,  some  fluid  blood,  and  a 
small  quantity  of  coagulated  plasma.  Likewise  the  atrium.  In  the  left  ventricle,  in 
the  atrium,  was  a small  amount  of  coagulated  blood.  The  ostium  atrio-ventriculare 
was  open  for  four  lingers.  The  epicardium  showed  petechiae  in  both  transverse  and 
longitudinal  grooves;  on  the  walls  were  red  patches  and  some  small  pale  areas.  The 
right  endocardium  was  somewhat  pale.  The  left  endocardium  was  also  of  a pale 
colour.  The  valves  were  normal.  The  myocardium  on  section  was  opaque,  pale  in 
colour,  and  small  haemorrhages  were  present.  Blood  escaped  on  sectioning.  The 
consistence  was  somewhat  soft.  The  periportal  lymph  nodes  were  hyperaemic  and 
moist.  The  liver  capsule  was  smooth  and  tense.  The  parietal  surface  of  the  right 
lobe  showed  a few  fibrous  filaments,  the  left  lobe  likewise,  and  patches  of  fibrous 
thickening.  On  section  the  parenchyma  was  pale  yellowish  in  colour.  The  central 
veins  were  distended,  also  the  bile  ducts.  The  consistence  was  somewhat  friable  and 
soft.  The  pancreas  showed  nothing  unusual.  The  splenic  lymph  nodes  were  slightly 
hyperaemic  and  moist.  Spleen  : 47  x 23  cm.  The  capsule  was  smooth.  The  pulp 
was  dark  red.  The  consistence  was  slightly  softened.  The  trabeculae  were  distinct, 
the  follicles  slightly  swollen.  The  left  supra  renal  gland  showed  an  enlarged  cortex, 
the  medulla  appeared  shrunken.  The  adipose  capsule  of  the  left  kidney  was  normal. 
The  fibrous  capsule  was  easily  detached-  White  streaks  were  in  the  cortex,  which 
had  a somewhat  greyish  opaque  appearance.  The  consistence  was  somewhat  soft.  In 
the  right  kidney  the  white  streaks  were  even  more  prominent.  The  glomerules  were 
visible  in  places.  In  the  oesophageal  portion  of  the  stomach  were  numerous  gastro- 
philus larvae,  a few  were  gastrophilus  pecorum.  the  great  majority  belonged  to  gastro- 
philus equi.  A few  of  the  latter  were  also  in  the  fundus.  The  fundus  mucosa  was 
slightly  swollen  and  paler  in  colour,  the  pylorus  also.  The  duodenum  mucosa  was 
swollen  and  bile-stained,  also  that  of  the  jejunum  and  ileum.  The  caecum  at  the 
base  showed  a patch  of  slightly  diffused  hyperaemia.  The  right  ventral  colon  showed 
a patch  of  diffuse  hyperaemia.  The  small  colon  showed  nothing  unusual.  The 
mucosa  of  (he  rectum  was  somewhat  pale  in  colour;  a good  quantity  of  mucous  mate- 
rial was  mixed  with  the  ingesta  and  attached  to  the  mucosa.  The  abdominal  aorta 
was  normal.  The  mesenteric  glands  were  slightly  enlarged,  diffusely  hyperaemic  and 
somewhat  moist.  In  the  mesenteric  artery  was  a thrombus.  The  urinary  bladder 
was  contracted  and  the  mucosa  showed  nothing  unusual.  The  urethra  was  normal. 
The  bone  marrow  of  the  humerus  was  fatty  and  slightly  hyperaemic,  that  of  the 
femur  was  also  fatty,  red  foci  were  present.  The  brain  was  normal. 

Microscopical  /‘Jxaminotiar. — Lungs:  The  capillaries  were  filled  with  red  corpus- 
cles; the  alveoli  contained  a homogeneous  substance  and  desquamated  cells:  there 

were  groups  of  alveoli  filled  with  leucocytes;  some  of  the  collections  were  broken. 
There  was  in  parts  an  increase  of  interlobular  connective  tissue,  the  septa  were 
thickened  and  the  bronchi  contained  plugs  of  leucocytes.  The  external  coat  was 
thickened  and  showed  round  cell  infiltration.  Liver  : The  liver  cells,  adjoining  the 
central  lobule,  showed  vacuoles,  also  a slight  stasis  was  present.  'Kidneys  : There 

was  an  exudate  in  the  glomerule  capsule.  The  capillaries  were  filled  with  red  cor- 
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puscles.  Supra  renal  glands  : The  capillaries  were  injected.  The  cells  of  the  cortex 
were  rich  in  fat  globules.  Muscles  : There  were  two  processes  present.  A destruc- 
tion of  muscular  fibres  by  haemorrhages  and  the  presence  of  a new  fibroblastic  tissue 
in  its  neighbourhood  apparently  repairing  the  damage.  The  connective  tissue  was 
rich  in  oval-shaped  muclei. 

Pathological  Anatomical  Diagnosis. — Petechiae  of  the  epicardium.  fatty  degenera- 
tion of  myocardium.  Haemorrhages,  hyperaemia  and  oedema  of  the  lungs.  Hepatisa- 
t'ion  and  bronchi -ectasis  in  both  lungs.  Fatty  degeneration  and  stasis  of  liver.  Cloudy 
swelling  and  hyperaemia  of  kidneys.  Suppurating  tracheotomy  wound.  Haemorrhages, 
pigmentation  and  necrosis  of  certain  groups  of  muscles.  Hyperaemia  and  swelling  of 
lymphatic  nodes.  Ulceration  of  the  tongue. 

Etiological  Diagnosis.- — Broncho-pneumonia  (sequel  to  purpura  haemorrhagica). 

Epic  runs. — This  horse  was  suffering  from  a severe  attack  of  catarrh  which  lasted 
a comparatively  long  time,  but  curiously  enough  was  accompanied  by  but  relatively 
little  fever.  The  onset  of  catarrh  with  fever  occurred  on  the  14th  September,  and 
24  days  later  the  diagnosis  of  purpura  haemorrhagica  could  be  made.  The  horse  was 
apparently  on  the  way  to  recovery  from  purpura  when  a broncho-pneumonia  developed 
to  which  it  succumbed. 

47.  Horse  10612. — An  eight-year-old  bay  gelding.  Under  observation  since  the 
8th  September,  1916,  and  since  then  in  stable  8 until  the  2nd  October  when  moved 
to  stable  2.  Injected  for  horse-sickness  on  the  12th,  19th  and  21st  September.  Some 
slight  exacerbations  to  102°F.  and  102’4°F.  were  present  the  first  and  second  day 
after  the  first  injection.  A sharp  rise  to  106°F.  took  place  on  the  sixth  day,  and 
another  to  105'6°F  on  the  eighth  day.  with  a remission  to  102°F  on  the  seventh 
day.  There  was  a further  remission  to  100'4°F.  on  the  ninth  day-  A similar  reaction 
resulted  but  with  lower  exacerbations.  After  a further  remission  to  99°F.  on  the 
fifteenth  day  a third  reaction  ensued.  This  lasted  to  the  twenty-fifth  day,  and  was 
in  the  beginning  and  in  the  greater  portion  of  its  course  continuous,  morning  and 
evening  temperatures  differing  on  the  average  only  1 — 2 degrees,  the  highest  tempera- 
ture reaching  105°F.  in  the  evening.  After  the  twenty-fifth  day  normal  temperatures 
were  registered,  and  the  horse  was  dismissed  on  the  15th  October.  The  first  symptoms 
of  catarrh  were  noted  on  the  14th  September  as  a slight  mucous  discharge.  Four 
days  later  it  was  still  mucous.  By  the  23rd  September  it  had  developed  into  a muco- 
purulent discharge,  and  from  this  date  a loss  in  condition  became  noticeable.  On 
the  1st  October  a copious  purulent  discharge  was  still  present.  The  number  of 
respirations  was  increased  and  on  auscultation  on  near  side  rales  were  heard.  They 
were  still  noted  three  days  later.  This  condition  coincided  with  the  continuous  fever 
described  above,  which  lasted  from  the  28th  September  to  the  4th  October.  The 
horse  was  distinctly  ill,  fed  badly  and  had  a tucked-up  appearance.  The  pulse  fre- 
quently varied  during  this  period  from  48  to  52,  and  was  of  weak  quality.  The 
heart  impulse  was  strongly  pronounced.  The  mucous  membranes  of  the  eyes  were 
congested  and  finally  dirty  diffusely  reddened.  The  lung  conditions  gradually  im- 
proved. A discharge  from  the  nostrils  remained  up  to  the  date  of  dismissal- 

Epicrisis. — A severe  case  of  catarrh,  lasting  over  three  weeks,  which  was  com- 
plicated with  bronchitis.  The  temperatures  were  high  and  abnormal,  as  far  as  horse- 
sickness  is  concerned,  and  were  caused  by  the  intercurrent  catarrh. 

48.  Horse  10613. — A seven-year-old  bay  gelding.  Under  observation  since  the 
8th  September  in  stable  8.  Injected  for  horse-sickness  on  the  12th,  19th  and  21st  of 
the  month.  A slight  reaction  was  registered,  lasting  from  the  6th  to  the  16th  day 
after  injection,  with  slight  evening  exacerbations  and  of  irregular  frequency.  The 
maximum  of  103'4°F.  was  reached  on  one  occasion.  The  subsequent  temperature 
curve  showed  some  irregularity.  On  the  18th  September  the  symptoms  of  catarrh 
were  noted  as  well  as  the  presence  of  coughing.  A muco-purulent  discharge  set  in, 
which  lasted  to  the  20th,  from  which  time  onwards  it  disappeared  again.  The  horse 
was  dismissed  on  the  11th  October. 

Epicrisis. — This  was  a light  case  of  catarrh  and  interfered  but  slightly  with  the 
horse-sickness.  Nevertheless  it  gave  cause  to  an  irregular  and  prolonged  reaction 
atypical  for  this  disease- 

49.  Horse  10614. — A five-year-old  chestnut  gelding.  Under  observation  since  the 
8th  September,  1916.  and  in  stable  8 since  then.  Injected  for  horse-sickness  on  the 
12th,  19th  and  21st  of  thp  month.  A reaction  with  three  exacerbations 
occurred  from  the  6th  to  the  12th  dav.  It  was  interpreted  as  horse- 
sickness.  A further  one  occurred  from  the  14th  day  and  lasted  for  about 
ten  days,  having  the  maximum  record  at  the  beginning ; on  one  occasion 
104°F.  It  then  gradually  returned  to  the  normal  level  interrupted  by  a 
deep  remission.  Very  slight  symptoms  of  dikkop  were  present  on  the  19th 
and  20th  day.  The  symptoms  of  catarrh  commenced  on  the  23rd  September 
at  the  conclusion  of  the  first  fever  reaction.  They  were  not  of  much  consequence 
and  soon  disappeared.  However  from  the  26th  September  onwards  coinciding  with 
the  second  reaction  swellings  of  the  sheath  and  the  mesogastric  regions  were  noted 
and  remained  for  some  time.  The  horse  was  finally  dismissed  on  the  11th  October. 


389 

Epicrisis. — Symptoms  of  catarrh  were  comparatively  mild  in  this  horse.  Its 
presence,  however,  did  nevertheless  interfere  with  the  normal  horse-sickness  reaction, 
which  although  by  no  means  severe  was  atypical  in  this  case.  Unusual  symptoms 
were  the  swellings  of  the  sheath  and  of  the  mesogastric  region. 

50.  Horse  10615. — An  aged  brown  gelding-  Under  observation  since  the  9th 
September,  and  in  stable  6 since  that  day.  Injected  for  horse-sickness  on  the  12th, 
19th  and  21st  of  the  month.  Slight  exacerbations  were  noted  on  the  second  and  fifth 
day  after  first  injection.  A sharp  rise  occurred  on  the  seventh  and  eighth  day  to 
104°F  and  105'4°F.  The  temperature  then  returned  to  normal  and  continued  as  an 
irregular  slightly  remittent  curve  with  a few  exacerbations  not  exceeding  103°F. 
The  first  symptoms  of  catarrh  were  noted  on  the  19th  September,  as  a slight  serous 
discharge,  accompanied  by  severe  coughing.  It  developed  into  a mucous  and  finally 
a copious  muco-purulent  discharge.  It  was  still  present  on  the  3rd  October  on  which 
date  the  eyes  were  somewhat  congested  and  the  animal  had  a tucked-up  appearance. 
Recovery  took  place  after  this. 

Epicrisis. — The  reactions  in  this  horse  were  apparently  all  due  to  the  catarrh, 
the  first  sharp  rise  in  temperature  coincided  with  the  first  symptoms.  No  horse 
sickness  reaction  could  be  made  out  in  this  case,  and  most  likely  the  horse  was  im 
mune.  The  slight  disturbances  were  probably  all  due  to  the  sequel  of  the  catarrh. 

51.  Horse  10616. — An  eight-year-old  chestnut  gelding.  Under  observation  from 
the  9th  September,  and  in  stable  6 until  the  3rd  October,  when  moved  to  stable  4. 
Injected  for  horse-sickness  on  the  12th,  19th  and  21st  September.  A reaction  started 
from  the  day  after  the  first  injection  and  developed  into  a fever,  which  was  remittent 
at  the  beginning,  but  went  over  into  .a  continuous  type  lasting  to  the  24th  day- 
During  the  period  from  the  25th  September  to  the  4th  October,  morning  and  evening 
temperatures  differed  about  two  degrees,  the  latter  constantly  reaching  105°F.  The 
pulse  during  this  period  averaged  40  per  minute.  The  symptoms  of  catarrh  were 
first  registered  on  the  16th  September  as  a muco-purulent  discharge,  which  developed 
into  a copious  purulent  discharge  accompanied  by  much  coughing.  These  symptoms 
remained  for  a long  period.  The  presence  of  the  copious  discharge  coincided  with 
the  time  of  the  continuous  fever.  The  catarrh  was  still  present  on  the  4th  October 
when  the  animal  was  noticed  to  be  tucked -up  and  having  fallen  off  considerably  in 
condition,  the  mucous  membrane  had  become  diffusely  congested  and  a slight  dyspnoea 
of  abdominal  type  was  present.  The  horse  however  finally  rallied  and  was  dismissed 
on  the  12th  October. 

Epicrisis. — This  was  a severe  case  of  catarrh  lasting  almost  three  weeks  and  with 
unusually  high  fever.  Part  of  it  must  be  put  down  to  horse-sickness  reaction  which 
was  however  atypical.  Most  likely  pulmonary  complications  were  partly  responsible 
for  the  fever. 

52.  Horse  10617. — A ten  year  old  brown  gelding.  Under  observation  since  the 

9th  September,  1916.  and  in  stable  6 since  that  date.  Injected  for  horse-sickness  on 
the  12th,  19th  and  21st  of  the  month.  A disturbance  in  the  temperature  curve  was 
already  noted  two  days  after  the  first  injection.  A sharp  rise  to  104'8°F  was  noted 
on  the  sixth  day,  on  the  eighth  day  normal  conditions  were  present.  From  the 
ninth  day  a curve  ensued  which  started  with  remittent  exacerbations  and  then  passed 
over  into  a continuous  fever  intercalated  with  some  remissions.  The  evening  tern 
perature  frequently  reached  105°F,  the  morning  temperature  averaged  103°F.  After 
the  twenty-fourth  day  normal  conditions  were  present.  The  first  catarrhal  symptoms 
were  noted  on  the  14th  September  as  a slight  serous  discharge,  which  was  succeeded 
by  a mucous  discharge  on  the  next  day  and  by  a muco-purulent  one  the  day  after, 
accompanied  by  much  coughing.  The  discharge  was  copious  for  quite  a while  and 
the  horse  was  visibly  ill.  On  the  1st  October  the  luxation  of  the  left  patella  was 
noted.  It  was  easily  replaced.  Subsequently  this  luxation  happened  again  on 
several  occasions,  but  after  a good  blistering  finally  remained  in  situ.  By  the  3rd 

October  rales  could  be  discovered  ; swellings  of  the  legs  were  present.  The  copious 

discharge  gradually  lessened,  a light  discharge  remained  however  for  a long  while 
and  was  even  present  on  the  day  of  dismissal.  (19th  October). 

Epicrisis. — A severe  case  of  catarrh  which  lasted  about  four  weeks  and  which 
involved  the  bronchi  at  one  time.  The  luxation  of  the  patella  noted  in  its  course 
was  probably  a result  of  the  debilitating  effect  of  both  horse-sickness  and  catarrh  the 
horse  passed  through.  The  catarrh  interfered  distinctly  with  the  normal  course  of 
the  horse-sickness  reaction  and  made  it  atypical  and  unusually  severe ; it  led  to  an 
affection  of  the  lungs. 

53.  Horse  10618. — An  aged  piebald  gelding.  Under  observation  since  the  9th 
September  and  in  stable  6 since  that  date.  Injected  for  horse-sickness  on  the  12th, 
19th  and  21st  day.  A slight  temperature  disturbance  was  noted  on  the  fifth  day 
after  the  first  injection  and  two  days  later  a remittent  curve  ensued  which  resembled 
a typical  horse-sickness  reaction.  It  lasted  to  the  seventeenth  day  and  was  succeeded 
by  symptoms  of  dikkop.  At  the  conclusion  of  this  reaction  some  irregularities  of  the 
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temperature  were  noted  without  any  definite  characters.  The  first  symptoms  of 
catarrh  were  noted  at  the  conclusion  of  the  first  reaction,  26th  September ; they  were 
preceded  by  a conjunctivitis  on  the  23rd  September-  On  the  5th  October,  swellings  in 
the  mesogastric  regions  were  present.  The  horse  was  dismissed  on  the  11th  October. 

E pi  crisis. — A comparatively  mild  case  of  catarrh,  which  did  not  interfere  much 
with  the  horse-sickness  reaction  but  caused  some  irregularities  in  the  temperature  at 
the  conclusion  of  that  reaction.  The  slight  catarrh  was  succeeded  by  swellings  in 
the  mesogastric  region. 

54.  Horse  10619. — A seven  year  old  bay  gelding.  Under  observation  since  the  9th 
September,  1916,  and  in  stable  6 from  then  to  the  2nd  October  when  it  was  moved  to 
stable  3.  Injected  for  horse-sickness  on  the  12th,  19th  and  21st  September.  A 
temperature  disturbance  commenced  practically  from  the  day  after  the  first  injection 
and  developed  into  a regular  remittent  fever  lasting  to  the  twelfth  day.  From  this 
date  onwards  a second  reaction  commenced  more  of  a continuous  type  at  the  begin- 
ning but  passed  over  into  a remittent  type  in  the  second  half.  It  lasted  to  the 
twenty-third  day.  During  this  second  reaction  the  pulse  frequency  kept  constantly 
at  48  per  minute.  The  symptoms  of  catarrh  weie  present  on  the  16th  and  by  the  18th 
had  developed  into  a copious  muco  purulent  discharge.  The  pharynx  was  very 
sensitive  to  pressure  and  much  coughing  was  noted.  This  state  of  affairs  remained 
stationary  up  to  the  end  of  September  and  loss  of  condition  became  pronounced.  On 
the  1st  October  coinciding  with  the  acme  of  the  second  reaction  slight  dyspnoea  was 
noted  and  increased  vesicular  murmur  for  the  next  few  days.  Although  the  dis- 
charge diminished  it  did  not  seem  to  affect  the  coughing  which  was  noted  for  some 
time.  The  horse  continued  losing  condition.  By  the  13th  October  it  had  however  so 
far  recovered  that  it  could  be  dismissed. 

Epicrisis. — This  was  a severe  case  of  catarrh  which  lasted  about  four  weeks, 
complicated  with  an  affection  of  the  lungs  to  which  the  second  half  of  the  fever  re- 
action was  mainly  due.  The  early  onset  of  the  fever  was  caused  by  the  catarrh 
which  was  also  responsible  for  the  irregularities  in  the  horse-sickness  curve. 

55.  Horse  10620. — An  aged  bay  gelding.  Under  observation  since  the  9th  Sep- 
tember and  in  stable  6 since  then.  It  was  injected  for  horse-sickness  on  the  12th, 
19th  and  21st  of  the  month.  A fever  exacerbation  passing  102°F  was  noted  on  the 
14th.  A sharp  fever  commenced  however  on  the  seventh  day,  reaching  105'6°F  by 
the  eighth  day  and  passing  over  into  a continuous  curve  lasting  to  the  16th  day  when 
a remission  took  place  and  a fever  of  recurrent  type  succeeded,  lasting  to  22nd  day. 
During  the  period  of  the  continuous  fever  the  evening  temperature  averaged  105°F 
and  the  morning  records  were  at  103°F  or  above.  The  pulse  during  this  period 
varied  from  44  to  52  in  its  frequency.  The  first  symptoms  of  catarrh  were  noted  on 
the  14th  September  as  a mucous  discharge,  it  however  soon  disappeared  and  by  the 
26th  had  changed  into  a serous  discharge.  Notwithstanding  these  comparatively 
light  symptoms  the  horse  was  visibly  ill,  showing  abdominal  respirations  since  the 
25th  September  and  losing  condition.  On  the  6th  October  a bad  discharge  was 
again  noted  and  subsequently  swelling  of  the  hindlegs. 

Epicrisis. — As  far  as  the  catarrhal  symptoms  were  concerned  this  was  a slight 
case  but  not  so  far  as  the  fever  reaction  was  concerned.  A part  of  this  was  un- 
doubtedly due  to  the  horse-sickness.  The  abdominal  breathing  later  succeeded  by 
discharge  indicated  that  also  in  this  case  the  lungs  were  involved  in  the  catarrhal  pro- 
cess. The  horse  was  dismissed  on  the  11th  October,  1916- 

56.  Horse  10621. — A two  year  old  dark  brown  stallion.  Under  observation  since 
the  9th  September.  1916,  and  in  stable  4 since  that  day.  Injected  for  horse-sickness 
on  the  12th,  19th  and  21st  of  the  month.  A fever  exacerbation  was  noted  on  the  15th 
September  and  from  that  date  a curve  commenced  with  remittent  excursions  not  ex- 
ceeding 102°F  and  lasted  to  the  11th  day.  From  the  12th  day  onwards  lasting  to  the 
22nd  day  a second  reaction  was  present  mainly  of  a remittent  type.  The  evening 
exacerbations  averaged  104°F,  the  morning  remissions  101°F.  Towards  the  con- 
clusion of  this  curve  the  symptoms  of  dikkop  were  noted.  During  the  course  of  this 
fever  only  on  one  occasion  was  the  presence  of  a catarrh  noted,  viz.  : on  the  21st 
September  as  a serous  discharge. 

Epicrisis. — The  catarrh  was  an  exceedingly  mild  one.  The  fever  reaction  for 
horse-sickness  was  only  slightly  interfered  with. 

57.  Horse  10622. — An  aged  brown  gelding.  Under  observation  since  the  11th 
September  and  in  stable  8 since  that  day.  Injected  for  horse-sickness  on  the  12th, 
19th  and  21st  of  the  month.  A slight  disturbance  in  the  temperature  was  noted  the 
day  succeeding  the  inoculation.  A sharp  rise  to  104°F  and  105'2°F  was  noted  on  the 
sixth  and  seventh  day  and  passed  over  into  a remittent  fever  lasting  to  the  18th 
day.  Exacerbations  during  this  period  passed  104°F  and  remissions  100°F.  An 
irregular  curve  continued  after  this  and  lasted  to  the  27th  day.  The  symptoms  of 
catarrh  were  noted  on  the  14th  September  for  the  first  time  as  a slight  serous  dis- 
charge : it  developed  into  a mucous  discharge  and  was  accompanied  by  much  cough- 
ing. By  the  21st  the  discharge  was  disappearing  to  return  again  and  to  develop 
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into  a muco-purulent  discharge  by  the  26th  and  into  a purulent  one  by  the  29th  viz.  : 
at  the  conclusion  of  the  first  fever  reaction.  It  then  gradually  disappeared  but  was 
still  present  on  t)ie  13th.  No  other  symptoms  of  interference  with  general  health 
were  noted. 

Epicrisis. — This  case  had  the  character  of  a remittent  catarrh;  a mild  attack 
was  succeeded  by  a more  severe  one  ; nevertheless  the  general  health  was  not  much 
affected.  The  temperature  curve  was  entirely  atypical  for  horse-sickness  and  was 
mainly  due  to  the  catarrh.  Although  clinically  no  symptoms  were  present,  an 
affection  of  the  lungs  could  also  be  surmised  in  this  case. 

58.  Horse  10623.— A two  year  old  bay  mare.  Under  observation  since  the  11th 
September  and  in  stable  8 from  that  date.  Injected  for  horse-sickness  on  the  12th, 
19th  and  21st  September.  Some  disturbances  in  the  temperature  were  noted  the 
first  few  days  after  the  first  injection.  From  the  7th  day  developed  a slight  curve 
of  a continuous  type  with  one  high  exacerbation  to  104°F  lasting  to  the  14th  day-  An 
irregular  remittent  fever  which  developed  into  a continuous  one  succeeded,  frequently 
reaching  104UF  in  the  evening.  It  lasted  to  the  29th  day  when  the  horse  died.  The 
day  previous  to  death  the  temperature  had  reached  the  maximum  observed,  viz.  : 
105°F.  The  symptoms  of  catarrh  were  present  on  the  15th  September  as  a mucous 
discharge  from  both  nostrils ; marked  oedematous  swellings  were  on  the  abdomen  ; 
the  horse  showed  some  inspiratory  dyspnoea  was  visibly  ill  and  lost  rapidly  in  condi- 
tion. By  the  20th  it  had  a somewhat  cachectic  appearance.  The  symptoms  of  catarrh 
increased  in  severity  and  the  dyspnoea  became  more  and  more  pronounced.  On  the 
30th  September  the  presence  of  rales  was  traced  which  were  daily  present  until  date 
of  death  (11th  October,  1916). 

Autopsy. — Rigor  mortis  was  not  present.  The  condition  was  poor.  The  integu- 
ment showed  some  abrasions  on  the  hips.  The  mucous  membranes  were  pale.  The 
natural  openings  were  normal.  The  flesh  was  pale.  The  adipose  tissue  contained 

very  little  fat.  The  submaxillary  glands  were  pale.  The  mandibular  lymph  nodes 

were  moist,  also  the  pharyngeals  and  upper  cervicals.  The  thyroids  were  pale.  The 
mucosa  of  the  larynx  was  pale,  also  the  tongue  muscle.  The  oesophagus  was  normal- 
The  trachea  contained  some  white  froth  and  reddish  yellow  mucous  material.  The 
aorta  thoracica  was  normal,  likewise  the  oesophagus.  In  the  bronchi  of  the  right 
lung  was  yellow  froth.  The  pulmonary  artery  contained  coagulated  blood.  The 
left  lung  was  partly  inflated  ; the  basal  surface  of  the  main  lobe  showed  a raised 
area,  10  cm.  x 17  cm.,  firm  in  consistence.  The  pleura  in  the  periphery  was 

opaque.  The  anterior  ventral  border  of  the  main  lobe  was  consolidated,  the  pleura 
was  smooth.  The  tissue  underneath  was  whitish,  on  section  firm,  uniformly  con- 
solidated and  contained  white  plugs.  The  left  apical  lobe  was  firm.  The  posterior 
portion  of  the  main  lobe  of  the  right  lung  was  raised  ; the  pleura  was  smooth,  but 
showed  ecehymoses.  On  section  it  showed  gelatinous  infiltration  and  was  consoli- 
dated ; it  contained  opaque  white  foci  of  irregular  outlines.  In  the  pericardium  were 
100  c.c.  turbid  yellow  fluid.  In  the  right  ventricle  of  the  heart  was  coagulated 
blood.  The  ostium  atrio-ventriculare  was  open  for  a hand.  The  left  ventricle  also 
contained  coagulated  blood ; the  ostium  was  open  for  four  fingers.  In  the  left 
epicardium  along  the  longitudinal  grooves  were  some  ecehymoses  grouped  in  patches- 
The  right  endocardium  was  slightly  ecchymosed,  below  the  valves,  which  were 
slightly  gelatinously  infiltrated.  The  left  endocardium  was  slightly  pale  in  colour. 
The  consistence  of  the  myocardium  was  normal.  The  liver  capsule  was  normal.  On 
section  the  lobules  were  distinct,  the  colour  normal.  The  consistence  showed  no- 
thing unusual.  The  pancreas  was  pale.  Spleen,  31  x 13  cm.  The  capsule  was  nor- 
mal, consistence  normal.  The  suprarenal  glands  were  normal.  The  left  kidney  cap- 
sule was  easily  detached.  The  glomerules  were  distinct.  The  colour  was  pale,  the 
consistence  showed  nothing  unusual.  The  right  kidney  capsule  was  easily  detached, 
the  glomerules  were  distinct,  the  colour  pale.  Numerous  gastrophilus  larvae  were 
present  in  the  oesophageal  portion  of  the  stomach.  The  fundus  was  normal.  The 
small  intestines  were  pale..  The  mucosa  of  caecum  and  colon  were  slate  coloured, 
that  of  the  rectum  appeared  normal.  The  bladder  contained  turbid  yellow  urine. 
The  brain  was  normal.  In  femur  and  humerus  were  marked  haemorrhagic  foci  of 
the  medulla. 

Microscopical  Examination. — Lungs  : The  septa  were  thickened  by  fibroblastic 

tissue,  the  alveoli  were  filled  with  homogeneous  substance  and  included  alveoli  filled 
with  leucocytes.  Clusters  and  groups  of  such  alveoli  as  a rule  were  together.  In 
some  the  leucocytes  showed  pycnosis.  In  some  parts  necrosis  was  present.  Also  the 
bronchi  contained  leucocytes. 

Pathological  Anatomical  Diagnosis. — Ecehymoses  of  epicardium  and  right 
endocardium.  Broncho-pneumonia. 

Etiological  Diagnosis. — Broncho-pneumonia. 

Epicrisis. — This  case  commenced  as  a simple  catarrh  and  developed  into  a 
broncho  pneumonia  from  which  the  horse  died. 
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59.  Horse  10624,  a two  year  old  bay  mare.  Under  observation  since  the  11th 
September  and  in  stable  8.  Injected  for  horse-sickness  on  the  12th,  19th  and  21st  of 
the  month.  A slight  disturbance  in  the  course  of  the  temperature  curve  was  noted 
during  the  days  succeeding  the  inoculation;  a more  definite  fever  was  present  from 
the  7th  to  the  11th  day  and  again  from  the  13th  day  to  the  26th,  both  of  a remittent 
type  but  with  very  low  evening  exacerbations-  The  symptoms  of  dikkop  were  pre- 
sent in  the  latter  half  of  the  second  fever.  The  symptoms  of  catarrh  were  noted  on 
the  14th  September  as  a slight  serous  discharge.  It  did  not  develop  into  a mucous 
type.  Coughing  was  present. 

tipi  crisis. — This  horse  showed  a very  mild  attack  of  catarrh  which  produced  but 
little  fever  and  interfered  but  little  with  the  reaction  of  horse-sickness. 

60.  Horse  10625. — A two  year  old  brown  stallion.  Under  observation  since  the 

11th  September,  1916,  and  in  stable  8 since  that  day.  Injected  for  horse-sickness  on 
the  12th,  19th  and  21st  of  the  month.  A sharp  rise  to  105°F  occurred  on  the  15th 
September  and  remittent  exacerbations  continued  after  this  date  until  the  24th  Sep- 
tember, when  there  was  a break  of  two  days  and  remittent  excursions  again  were 
noted  lasting  for  10  days.  The  evening  temperature  at  times  reached  105'8°F-  From 
the  20th  day  onwards  a further  slight  curve  of  a remittent  type  was  noted.  The 
symptoms  of  catarrh  were  noted  on  the  15th,  viz.  : with  the  onset  of  the  fever  in 

form  of  a mucous  discharge,  it  developed  into  a muco-purulent  discharge  and  remained 
for  a considerable  while.  On  the  4th  October  a slight  discharge  from  both  nostrils 
was  still  present. 

tipicrisis. — This  was  a fairly  severe  attack  of  catarrh  lasting  a considerable  time 
beginning  with  a high  fever  and  continuing  as  such.  The  course  of  horse-sickness 
reaction  was  much  obscured  by  that  of  the  catarrh. 

61.  Horse  10626. — A two  year  old  chestnut  gelding.  Under  observation  since  the 
11th  September,  1916,  and  in  stable  8 since  then.  Injected  for  horse-sickness  on  the 
12th,  19th  and  21st  of  the  month.  A sharp  rise  to  104°F  was  noted  on  the  17th 
September,  1916,  and  another  two  days  later  and  a similar  curve  continued  for  an- 
other three  days.  From  the  14th  day  a second  fever  reaction  of  a mild  type  oc- 
curred, the  temperature  reaching  103°F  only  on  three  occasions.  In  its  course  the 
symptoms  of  a dikkop  were  registered.  The  symptoms  of  a catarrh  were  noted  on 
the  18th  September,  1916 ; they  developed  into  a muco-purulent  discharge  during  the 
next  few  days  and  remained  for  some  time.  By  the  28th  a serous  discharge  was 
again  present.  From  the  third  of  October,  swellings  of  the  hindlegs  were  present 
which  disappeared  after  a few  days. 

tipicrisis. — A moderate  attack  of  catarrh  which  did  not  produce  much  fever  and 
apparently  did  not  interfere  much  with  the  horse-sickness  reaction- 

62.  Horse  10627. — An  eight  year  old  bay  mare.  Under  observation  since  the  11th 

September  and  in  stable  8 since  that  date.  Injected  for  horse-sickness  on  the  12th, 
19th  and  21st  of  the  month.  Some  temperature  disturbances  were  present  the  days 
succeeding  the  first  inoculation.  A sharp  rise  occurred  with  the  second  inoculation 
and  from  that  date  onwards,  a curve  was  present  which  lasted  to  the  28th  of  the 
month.  This  curve  in  its  beginning  was  more  of  a continuous  and  later  of  a remit- 
tent type.  Morning  and  evening  excursions  oscillated  between  102°F  and  104°F. 
rarely  above.  The  pulse  during  this  period  varied  from  48  to  52  per  minute.  The 
symptoms  of  catarrh  were  present  on  the  14th  September  as  a slight  mucous  discharge 
and  as  a cough.  A muco-purulent  developed  into  a copious  purulent  discharge.  By 
the  23rd  of  the  month  it  decreased  and  by  the  3rd  October  had  again  a serous 
character.  On  this  date  increased  respiration  was  noted  and  increased  vesicular 

murmur  was  distinct.  The  animal  was  distinctly  ill  and  had  a tucked-up  appearance. 
It  recovered  however  again  and  could  be  dismissed  on  the  12th  October. 

tipicrisis. — This  was  a severe  case  of  catarrh  developing  a fever  interfering  with 
that  of  horse-sickness.  Although  more  definite  symptoms  were  not  present,  the  pre- 
sence of  a lung  affection  must  be  surmised. 

63.  Horse  10628. — An  eight  year  old  bay  mare.  Under  observation  since  the 

11th  September  and  in  stable  8 since  that  date.  Injected  for  horse-sickness  on  the 
12th,  19th  and  21st  of  the  month.  A sharp  rise  to  104°F  was  noted  on  the  17th 
which  continued  to  105°F  and  105‘6°F  on  the  18th  and  19th.  After  a remission  to 
100°F  on  the  morning  of  the  21st,  an  exacerbation  to  105  6°F  occurred  on  the  same 
evening.  After  this,  a curve  developed  with  exacerbations  oscillating  between 

103°F  and  105°F  on  different  days  and  ending  with  death  on  the  20th  day  from 
horse-sickness.  The  symptoms  of  a muco-purulent  discharge  had  well  developed  by 
the  19th  and  remained  during  the  next  days  accompanied  by  severe  coughing.  The 
horse  was  distinctly  ill  from  the  20th,  not  feeding  well  and  having  a tucked-up  ap- 
pearance. On  the  1st  October  the  vesicular  murmur  was  increased  and  rales  were 

noted ; on  the  second  a whistling  noise  was  present  and  the  diagnosis  of  horse- 

sickness  was  evident ; the  horse  died  the  same  night. 

Pathological  Anatomical  Diagnosis. — Hydrothorax,  hydropericardium.  Petechiae 
of  the  epicardium.  Bronchopneumonia.  Hyperaemia  and  oedema  pulmonum.  Pete- 
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chiae  of  left  endocardium.  Stasis  and  fatty  degeneration  of  liver.  Hyperaemia  of 
large  intestines. 

Etiological  Diagnosis. — Horse-sickness,  complicated  with  Broncho-pneumonia. 

Epicrisis. — This  was  a fairly  severe  case  of  catarrh  being  responsible  for  the 
initial  high  temperature,  it  led  to  a Broncho  pneumonia.  Death  was  due  to  horse- 
sickness- 

64.  Horse  10629. — A four  year  old,  dark  brown  mare.  Under  observation  since 
the  11th  September,  1916,  and  in  stable  8 since  that  day.  Injected  for  horse-sickness 
on  the  12th,  19th  and  21st  of  the  month.  Two  days  after  injection  a remittent  fever 
started  which  lasted  to  the  29th  September.  Short  and  long  exacerbations  succeeded 
one  another  irregularly,  the  remissions  usually  reaching  the  normal  limit  except  the 
last  eight  days  when  they  averaged  101UF  and  102°F.  The  symptoms  of  catarrh 
were  present  since  the  14th  on  which  date  they  developed  as  a slight  serous  dis- 
charge, by  the  18th  they  went  over  into  a mucopurulent  discharge  and  disappeared 
in  the  course  of  the  next  days. 

Epicrisis. — This  was  a comparatively  mild  type  of  catarrh  although  well  de- 
veloped. Its  presence  interfered  to  such  an  extent  with  the  horse-sickness  reaction 
that  it  could  not  be  recognised  as  such. 

65.  Horse  10630. — A three  year  old  bay  mare  under  observation  since  the  11th 
September  and  in  stable  8.  Injected  for  horse-sickness  on  the  12th,  19th  and  21st 
of  September.  An  irregular  fever  reaction  was  noted  from  the  day  after  injection. 
Exacerbations  were  present  at  different  times  but  none  typical  for  horse-sickness. 
Symptoms  of  catarrh  were  noted  on  the  15th  September,  they  developed  into  a copious 
discharge  but  disappeared  after  a comparatively  short  time. 

Epicrisis. — In  this  horse  no  reaction  was  noted  that  could  be  interpreted  as 
horse-sickness,  the  irregular  fever  noted  was  therefore  interpreted  as  being  due  to  the 
catarrh  or  its  sequel. 

66.  Horse  10631. — A four  year  old  bay  mare,  under  observation  since  the  11th  Sep- 
tember, 1916,  and  kept  in  stable  8.  Injected  for  horse-sickness  on  the  12th,  19th  and 
21st  of  the  month.  A reaction  started  on  the  fourth  day  and  lasted  until  the  12th 
day,  it  was  not  typical  for  horse-sickness.  A second  reaction  started  on  the  13th 
and  ended  with  death  of  horse-sickness  on  the  twentieth  day.  This  second  reaction 
although  generally  of  a horse-sickness  type  nevertheless  showed  some  abnormalities. 
The  presence  of  the  catarrh  was  noted  on  the  16th  of  the  month  and  a copious  muco- 
purulent discharge  developed  which  remained  until  date  of  death  (2nd  October,  1916). 
The  symptoms  of  a dikkop  developed  two  days  before  death. 

Pathological  Anatomical  Diagnosis. — Hydrothorax,  hydropericardium.  Oedema 
capitis,  oedema  of  the  lungs.  Atelectasis.  Ecchymoses  of  endocardium  and 
epicardium,  Stasis  and  fatty  degeneration  of  liver.  Hyperaemia  of  kidneys. 
Hyperaemia  intestinarum. 

Etiological  Diagnosis. — Horse-sickness. 

Epicrisis—  Two  fever  reactions  were  noted,  the  first  one  coincided  with  the 
catarrh,  the  second  one  with  horse-sickness,  the  second  was  not  quite  typical  for  this 
disease.  The  mare  died  of  dikkop.  On  post  mortem  lesions  of  the  catarrh  were 
found  in  the  presence  of  an  atelectasis. 
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Some  Observations  in  connection  with  the  Occurrence  of 
“ Sarcosporidia  ” in  the  Skeletal  Muscles  of  Sheep 
and  Horses  in  South  Africa. 

BY 

James  Walker,  M.R.C.Y.S.,  Senior  Veterinary  Research  Officer. 

Onderstepoort. 

Introduction. 

In  almost  all  countries  the  presence  of  Sarcosporidia  has  been 
recorded  in  the  various  domesticated  animals.  As  a rule  they  have 
been  considered  to  be  harmless  parasites  and  producing  no  symptoms 
of  disease,  in  fact  in  many  instances  their  presence  has  been 
accidentally  discovered.  On  the  other  hand  they  have  been 
associated  with  a cachectic  or  emaciated  condition,  and,  besides  other 
symptoms,  with  a derangement  of  the  muscular  or  nervous  systems 
of  their  hosts.  For  instance:  — 

(1)  Moule,  in  1886,  made  some  observations  on  the  presence  of 
sarcocysts  in  the  muscles  of  sheep  in  France,  and  found  that  the 
parasites  were  commoner  in  cachectic  sheep  and  in  lean  oxen  than 
in  sheep  and  oxen  in  good  condition. 

(2)  Roloff  found  large  numbers  of  the  Sarcocysts  present  in  the 
muscles  of  sheep  which  had  died  in . an  emaciated  condition  in 
Germany,  and  although  he  found  them  in  other  sheep,  they  were 
much  more  abundant  in  those  dying  emaciated. 

(3)  Cassirier  made  sections  of  the  gluteal  muscles  of  a sheep 
affected  with  Traberkrankheit  (trotting  disease)  and  described  what 
are  apparently  sarcosporidial  cysts  but  arrived  at  no  definite  con- 
clusion as  to  their  role  as  a causative  agent  of  this  disease. 

(4)  In  the  horse  their  presence  has  been  observed  in  some  cases 
of  obscure  lameness,  and  in  the  disorders  of  the  muscular  or  nervous 

(5)  systems,  and  Watson  gives  instances  of  Sarcosporidial  infection 
in  two  horses  suspected  of  “ loco  ” poisoning,  and  in  three  horses 
affected  with  “ dourine  ” and  instances  six  cases  in  “ loco  ” cattle, 
which  came  under  his  observation  in  which  muscular  symptoms, 
besides  others,  were  noted. 

Watson  suggests  that  the  muscular  symptoms  may  be  explained 
by  the  Sarcocyst  in  the  muscles,  but  states  that  it  is  equally  true 
that  the  origin  of  the  muscular  disturbance  may  be  seated  in  the 
nerve  centres  of  the  brain  as  a result  of  the  “ loco  ” poisoning. 


1.  Moule  : Bulletin  et  Memoire  de  la  sue  cent  de  med,  Veterin.  1886. 

2.  Roloff  : Virchow’s  Archiv,  1867.  Bd.  46. 

3.  Cassirier  : Ueber  die  Traberkrankheit  des  schafes,  Virchow’s  Archiv.  1898 

Bd.  CLIII. 

4.  Hutyra  & Marek.—  Special  Pathology  & Therapeutics  of  the  Diseases  of 

Domestic  Animals,  Mohler  & Eiehhorn,  1913. 

5.  Watson  : Journal  Comp.  Path-  & Therapeutics,  1909,  Vol  XXII. 
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This  observer  concludes  that  the  sarcocysts  under  certain  conditions 
become  a very  important  factor  in  disease  invading  the  entire  muscu- 
lature of  its  host  with  serious  or  fatal  consequences. 

In  swine  Sarc-osporidia  have  been  accused  of  being  responsible 
for  muscular  or  nervous,  as  well  as  other  symptoms. 

Instances  have  also  been  recorded  of  Sarcosporidial  infection  in 
the  dog  and  in  mice,  in  which  disturbances  of  locomotion  were 
observed. 

Within  recent  years  considerable  attention  has  been  drawn  to 
Sarcosporidia,  particularly  since  the  publication  by  Professor 
Hedinger  (G)  of  the  results  of  the  “ Pathological  Investigation  into 
Lamzielcte  in  Cattle  in  South  Africa,”  and  the  results  of  the  investi- 
gation into  the  disease  of  sheep  called  “ Scrapie,”  by  <T.  P.  McGowan. 
M.A.,  M.D.,  B.Sc.,  M.E.C.P.E.  (7),  were  published.  The  former 
investigator  concluded  that  it  is  quite  possible  Sarcosporidia  are  the 
cause  of  Lamziekte  in  cattle.  The  latter  believes  “ Scrapie  ” to  be 
caused  by  a heavy  injection  of  the  sheep  with  a protozoan  parasite 
(Sarcosporidium) . 

The  lesions  which  the  Professor  describes  as  occurring  in 
Lamziekte,  and  which  he  concludes  it  is  quite  possible  the  sarcos- 
poridia are  responsible  for,  are  as  follows:  — 

” In  all  cases  in  which  the  material  of  the  muscular  system  was 
saved,  the  muscle  showed  an  extensive  degeneration,  consisting  of 
fatty  degeneration,  brown  pigmentation,  and  more  or  less  Zenker’s 
degeneration.  The  nuclei  of  the  sarcolemma  are  altered  in  a few 
cases.  The  intermuscular  tissue  is  often  oedematous,  seldom  with 
lymphocytes,  multinuclear  eosinopliile  leucocytes,  and  red  corpuscles; 
together  with  this  infiltration  one  often  finds  a circumscript  proli- 
feration of  the  nuclei  of  the  muscles  ; the  muscle  spindles  are  often 
enlarged,  the  lesions  in  the  muscles  being  due  to  a degenerative  and 
not  an  inflammatory  process.  Very  little  could  be  seen  in  the  brain 
and  spinal  cord  ; the  principal  changes  are  in  the  peripheral  nerves, 
which  in  most  cases  consist  of  an  enlargement  of  the  lymph 
spaces  between  nerves  and  perineurium,  in  oedema  of  the  cells 
which  line  these  spaces,  and  in  swelling  of  the  axis-cylinders  and 
principally  of  the  medullary  sheath,  and  in  the  formation  of 
myelinic  drops ; in  several  cases  there  was  a very  distinct  neuritis 
with  infiltration  with  lymphocytes,  in  other  cases  with  multinuclear 
lymphocytes.” 

As  previously  stated,  M’Gowan  believes: — “‘Scrapie’  to  be 
caused  by  a heavy  infection  of  the  sheep  with  a protozoan  parasite 
(sarcosporidium).  This  heavy  infection,  according  to  this  investi- 
gator, would  appear  to  be  brought  about  by  the  system  of  breeding 
in  vogue  in  the  regions  where  “ Scrapie  ' is  in  evidence,  namely,  the 
keeping  up  of  the  live  stock  by  means  of  the  ewe  lambs  derived  from 
the  two-year  old  ewes.  This  is  the  age  period  at  which  ‘ Scrapie 
(a  heavv  sarcosporidial  development  in  the  animal)  occurs  most 

6.  Pathological  Investigations  into  Lamziekte,  Prof.  Hedinger,  Union  of  South 

Africa,  1914. 

7.  Investigations  into  the  Disease  of  Sheep  called  “ Scrapie,”  by  J.  P.  M’Gowan, 

M.A.,  M.D..  B.Sc..  M.R.C.P.E.j  published  by  William  Blackwood 

& Sons,  Edinburgh,  1914. 


abundantly,  and  these  heavily  infected  mothers  pass  on  a heavy 
infection  to  their  progeny.” 

M’Gowan  was  led  to  the  above  conclusion  from  the  following 
considerations : — 

“ (1)  The  sarcocyst  is  always  present  in  the  skeletal  muscles 
of  scrapie  sheep  in  large  numbers,  and  the  more  advanced  the  case 
the  larger  is  the  number  of  sareocysts  present. 

“ (2)  Pruritis  (or  itching)  the  chief  symptom  in  scrapie  can  l>e 
reproduced  in  rabbits  by  the  injection  into  them  of  sarcosporidial 
emulsions. 

“ (3)  Careful  clinical  examination  of  typical  cases  makes  it 
highly  probable  that  the  paretic  phenomena  of  the  disease  are  dne 
to  a primary  muscle  lesion. 

“ (4)  There  is  an  absence  of  any  condition  post  mortem,  except 
extensive  sareosporidiosis  sufficient  to,  or  of  a nature  likely  to,  cause 
the  phenomena  observed  in  the  disease. 

“ (5)  No  single  view  can  explain  so  well  the  symptomatology 
and  epizootiology,  etc.,  of  the  disease  as  this.” 

The  main  symptom,  the  earliest  one  observed,  and  the  mostv. 
constant  one  noted  by  this  observer  is  “ itchiness,”  which  varies  at 
different  stages  of  the  disease,  and  in  some  cases  would  appear  to 
be  absent  throughout  the  disease.  In  the  very  early  stages  of  the 
disease,  when  the  animal  appears  to  be  in  the  pink  of  condition, 
and  to  the  ordinary  observer  perfectly  healthy,  the  disease  can  be 
diagnosed  for  a certainty  by  a fleeting,  intermittent  and  hardly 
noticeable  shake  of  the  tail  or  head ; a still  later  stage  of  the 
disease  is  exhibited  by  definite  rubbing  and  loss  of  wool,  the 
itchiness  becoming  more  and  more  marked,  the  animal  becoming 
shy,  frightened,  and  begins  to  grind  his  teeth  and  champ  his  jaws, 
when  an  attempt  is  made  to  catch  him.  Such  cases  are,  however, 
the  exception,  and  the  shyness  would  appear  not  to  be  psychic,  but 
to  be  due  to  the  intense  itchiness,  and  the  fear  that  they  are  going  to 
l>e  touched.  This  stage  might  be  termed  the  first  stage  of  the 
disease.  The  itching  condition  may  persist  for  a long  time  without 
the  animal  necessarily  losing  much  weight  or  exhibiting  any  other 
symptoms;  usually,  however,  a second  stage  is  reached,  where 
emaciation  and  loss  of  muscle-power  are  super  added  to  the  itchy 
condition.  Pathologically  this  augmentation  of  the  symptoms  is 
associated  with  a very  great  increase  of  the  sareocysts  in  the  muscles. 
Besides  the  albove-mentioned  symptoms  a great  thirst  was  noticeable 
in  some  cases,  rumination  appeared  to  be  infrequent  or  abseut, 
slight  variations  in  temperature  between  the  limits  of  39°  to  40° 
centigrade  were  sometimes  observed ; the  appetite  of  the  animal  is 
preserved  up  to  the  very  end.  With  regard  to  the  pathological  con- 
ditions found  in  the  cases — excepting  the  sarcosporidia — none  were 
constantly  present  in  all  the  sheep,  or,  if  present,  are  as  often  to 
be  found  in  sheep  not  affected  with  scrapie,  as,  for  instance, 
strongyles  in  the  stomach,  sclerestomes  in  the  duodenum,  the  tape- 
worms in  the  intestines,  and  the  worm  patches  in  the  lungs.  The 
sarcosporidia,  however,  were  present  in  every  case,  and  tlveir  numbers 
were  proportional  to  the  stage  of  the  disease.” 

‘‘  The  sarcocyst  was  never  found  in  non-striped  muscle.  In 
the  advanced  cusps  a gelatinous  watery  degeneration  of  the  fat  in 
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various  situations  of  the  tody,  such  as  in  the  skeletal  muscles,  the 
auriculo-ventricular  groove  of  the  heart,  the  omentum  and  perirenal 
tissue,  and  the  peridural  tissue  of  the  spinal  cord  was  noted.” 

M'Gowan  examined  microscopically  teased  preparations  from  the 
diaphragm  and  sterno-mastoid  muscles,  each  equivalent  to  10  to  15 
mg.  in  size,  of  818  apparently  healthy  sheep  for  the  presence  of 
absence  of  sarcosporidia  and  in  264  of  these  sarcocysts  were  not 
found  ; in  the  remaining  lot,  viz.,  554,  seventy-seven  showed  five  or 
more  sarcocysts  per  10  to  15  mg.  of  muscle,  so  that  about  13-92 
per  cent,  of  the  infection  may  be,  according  to  this  observer,  classed 
as  heavy.  In  the  case  of  the  nineteen  affected  animals  which  were 
in  various  stages  of  the  disease  sarcocysts  were  always  found  in 
sections  of  the  skeletal  muscles  in  varying  numbers  from  five  to  ten 
per  fifteen  milligrams  of  muscle  and  upwards;  in  one  case  35 
portions  were  microscopically  examined,  the  number  of  sarcocysts 
per  fifteen  milligrams  varying  in  the  hind  quarters  from  10  to  159 
(twelve  out  of  eighteen  gave  fifty  or  more),  and  in  the  fore  quarters 
from  15  to  98  in  fifteen  specimens. 

It  is  noteworthy  that  no  patho-histological  changes  (with  the 
exception  of  the  presence  of  sarcocysts)  are  recorded  by  M’Gowan 
as  occurring  in  the  muscles  invaded  with  sarcosporidia,  or  in  sections 
made  from  the  different  regions  of  the  spinal  cord,  the  posterior 
coat  ganglia,  the  sciatic  and  some  cords  of  the  brachial  plexus. 


Examination  of  Sections. 

The  following  work  was  undertaken  by  the  writer  in  accordance 
with  the  instructions  from  the  Director  of  Veterinary  Research, 
Onderstepoort,  for  the  purpose  of  ascertaining:  — 

(1)  To  what  extent  sarcosporidial  infection  occurs  in  the 
muscles  of  horses  and  sheep  in  South  Africa ; 

(2)  whether  this  protozoan  parasite  could  be  considered  respon- 
sible for  any  symptoms  or  pathological  conditions  particularly  of  the 
muscular  or  nervous  systems. 

The  investigation  does  not  include  the  absence  or  presence  of 
sarcosporidial  tumours  (Balbina  gigantea)  in  the  oesophagus  of  sheep. 

Portions  of  the  following  muscles,  viz.,  gluteus,  quadriceps 
extensor  cruris,  supra-spinatus,  triceps  extensor  cubiti,  longissimus 
dorsi,  psoas,  masseter,  and  splenius  as  well  as  portions  of  the  sciatic 
nerve  were  collected  from  a number  of  sheep  of  various  ages,  from 
six  wreeks  to  eight-tooth,  as  well  as  from  a number  of  horses  of 
various  ages,  which  died,  or  were  killed  at  Onderstepoort  Labora- 
tory. 

The  specimens  collected  were  fixed  in  10  per  cent,  solution  of 
formalin  and  sections  measuring  | inch  square  were  made  from 
these  with  the  freezing  microtome  and  examined,  after  staining 
with  haematoxylen  sharlacli.  The  animals  from  which  the  speci- 
mens were  collected  were  under  observation  at  Onderstepoort  in 
connection  with  various  experiments. 
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The  number  of  cysts  observed,  with  their  measurements,  are 
given  in  the  following  tabulated  forms:  — 

S.  10819. 

History:  Normal  sheep;  P.M.  No.  11828,  28.5.17;  interim  1 hour;  condition 
good.  Path.  anat.  diagnosis  : Nil.  Cause  of  death  : Killed  for  collection  of  tissues. 
Histological  examination  of  muscles  : Striations  distinct.  No  degenerative  changes  in 
the  following  muscles  : Gluteus,  Quad.  ext.  cruris.  Supra  spinatus,  Triceps  ext. 
cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius.  Histological  examination 
of  nerve-sciatic  : Normal. 


Microscopical  Exam,  of  Sections  of  Muscles  fop.  Sap.cosporidia  Infection. 


Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

! 

Muscle. 

No. 

of 

cysts 

Measurements 
of  cysts. 

No.  < 
of 

cysts 

Measurements 
of  cysts. 

1 No. 

1 

j cysts 

Measurements 
of  cysts. 

Gluteus 

1 

40  M 

2 

370  x 40  fjL..  250  X 
38  u. 

1 ~ ' 

- 

Quad.  ext.  cruris 

3 

76  ,i..  64  ,l..  40  „. 

1 

250  X 38  /o 

! 1 

250  x 38  u. 

Supra  spinatus  . . 

— 

— 

— 

' 

. 

Triceps  ext.  cubit  i 

— 

— 

— 

— 

| 

— 

Long,  dorsi 

' 

— 

— 

— 

| 

— 

Psoas 

T I 

4 

365  x 40  270  X 

48  a-,  215  x 36  h„ 
210  x 40  m. 

Masseter  . . . . 

4 

05  jU.t  38  ju.,  47  /*., 
45  ,l. 

1 

284  X 38  ,l. 

1 1 

284  X 38  ,i. 

Splenius  . 

i 

49M 

1 

49  ,i. 

1 

1 1 

49  ,i. 

S.  8354. 

History:  Poor  condition;  P.M.  No.  31/12/15;  interim,  several  hours.  Path, 
anat.  diagnosis  : Anaemia  ; parasitic  infection  of  4th  stomach.  Cause  of  death  : Killed 
on  account  of  poor  condition  (verminosis).  Histological  examination  of  muscles  : 
Striations  distinct.  No  degenerative  changes  in  the  following  muscles  Gluteus,  Quad, 
ext.  cruris,  Supra  spinatus.  Histological  examination  of  nerve,  sciatic  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcospoiudia  Infection. 


Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

Muscle. 

No. 

of 

cysts 

Measurements 
of  cysts. 

No. 

of 

cysts 

Measurements 
of  cysts. 

No. 

of 

cysts 

Measurements 
of  cysts. 

Gluteus  . . 

2 

83  fx.,  72  ,i. 

26 

Various  sizes 

32 

Various 

sizes. 

Quad.  ext.  cruris 

1 

63  /* 

8 

Various  sizes 

7 

Various 

sizes. 

Supra  spinatus  . . 

4 

70  ,i„  102  /i.,  35  p., 

80  ii. 

Various  sizes 

— 

— 

Triceps  ext.  cubiti 

4 

Various  sizes 



— 

— 

— 

Long,  dorsi 

12 

Various  sizes 

5 

160  x 60  il.,  160  X 
40  a.,  640x64  /j., 
150  x 32  M..  240  x 
38  ii. 

9 

Various 

sizes. 

Psoas 

5 

Various  sizes 

18 

Various  sizes 

18 

Various 

sizes. 

Masseter  . . 

3 

Various  sizes 

— 

Various  sizes 

— 

Various 

sizes. 

Splenius 

8 

Various  sizes 

! 

Various  sizes 

Various 

sizes. 

S.  8638. 

History:  Blue  Tongue  experiment;  P.M  No.  10548,  6.1.16;  condition  fair; 
interim  several  hours.  Path.  anat.  diagnosis  : Stasis pulmonum,  Tumor  Splenis,  parasitic 
infection  of  intestines,  P.M.  changes  in  liver  and  kidneys.  Cause  of  death  : Sequel  of 
Blue  Tongue.  Histological  examination  of  muscles  : Striations  distinct.  No  degenera- 
tive changes  in  the  following  muscles  : Gluteus,  Quad.  ext.  cruris.  Supra  spinatus. 
Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter,  Splenius.  Histological  examina- 
tion of  nerve  sciatic  : Normal. 
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Microscopical  Exam,  or  sections  of  Muscles  fop.  Sarcospokidia  Infection. 


Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

Muscle. 

No. 

of 

cysts 

Measurements 
of  cysts. 

No. 

of 

cysts 

Measurements 
of  cysts. 

No. 

of 

cysts 

Measurements, 
of  cysts. 

Gluteus 

2 

120  ,i.  x 40  ii..  120 
x 48  fx. 

— 

— 

- 

— 

Quad.  ext.,  cruris 

i 

400  x 48  475  x 

40  ,i„  360  x 56  a., 
80  x 32  fi. 

Supra  spinatus  . . 

— 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti 

3 

100  x 40  M„  80  x 32 
n„  40  x 35  fi. 

— 

— 

5 

320  x 40  /x.,  160  x 40 
/x.  80  ft.,  80  /i ..  35 ft. 

Loin:,  dorsi 

2 

35  M.,  42  a. 

— 

— 

3 j 

35  ii..  42  a.,  120  x 
32  fi. 

Psoas 

1 

65  fi. 

12 

200  x 40  fj...  176  x 
32  u .,  80  x 24  ii., 
100  x 40  ,i„  240  x 
48  480  X 32  n„ 

30  x 40  fi.,  320  X 
38  ii.,  240  x 64  fi., 
520  X 45  fi.,  500  x 
48  /i„  42  ii. 

Masseter  . . 

— 

— 

— 

— 

— 

Splenius  . . 

1 : 

* S.  8753. 

History:  Blue  Tongue  experiment;  P.M.  No.  10547,  5.1.16;  interim  several 
hours  ; condition  fair.  Path.  anat.  diagnosis  : Hypersemia  and  oedema  pulmonum, 
Ecchymoses  left  endocard.  Tumor  Splenis,  P.M.  changes  in  liver  and  kidneys,  parasitic 
infection  of  intestines.  Cause  of  death  : Sequel  of  Blue  Tongue.  Histological  examina- 
tion of  muscles  : Striations  distinct.  No  degenerative  changes  in  the  following  muscles  : 
Gluteus,  Quad.  ext.  cruris.  Supra  spinatus.  Triceps  ext.  cubiti,  Longissimus  dorsi. 
Psoas,  Masseter  and  Splenius.  Histological  examination  of  nerve  sciatic  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts 

Measurements 
of  cysts. 

No. 

of 

cysts 

Measurements 
of  cysts. 

No. 

of 

cysts 

Measurements 
of  cysts. 

Gluteus 

1 

28/4. 

i 

360  x 28  u. 

1 

360  x 28  ii. 

Quad.  ext.  cruris 

— 

— 

— 1 

— 

' 

' 

Supra  spinatus 

2 

56  /4.,  70  a. 

1 

56  fi 

2 

80  ,u.,  75  ,i. 

Triceps  ext.  cubiti 

i 

56  u 

1 

56  fi 

2 

7 6 ii.,  56  u. 

Lone,  dorsi 

— 

-r- 

— • 

— 

— 1 

— 

Psoas 

i 

28  

1 

28  

— 

— 

Masseter  . . 

— 

— i 

— , 

— 

Splenius 

— 

S.  8639. 

History  : Poor  condition.  Path.  anat.  diagnosis  : Petechiae  of  Epicardium,  Ecchy- 
moses left  endocardium.  Hypersemia  pulmonum,  Tumor  Splenis.  Cause  of  death  : 
Cachexia.  Histological  examination  of  muscles  : -Striations  distinct.  No  degenerative 
changes  in  the  following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps 
ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius.  Histological  examination 
of  nerve  sciatic  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

eysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 

1 

35  }i 

1 

35  ,i 

1 

35  fi. 

Quad.  ext.  cruris . 

1 

42  ,i 

1 

t2f 

— 

— 

Supra,  spinatus  .. 

— 

i 

— 

— 

Triceps  ext.  cubiti 

3 

49  /x.,  42  /i.,  42  fi» 

— 

— 

— 

« — 

Longissimus  dorsi . 

1 

28  ,, 

1 

28  ,i 

1 

28  ,i. 

Psoas 

1 

35  M 

I 1 

35  /i. 

1 

35  ii. 

Masseter  . . 

1 

42  n 

1 1 

42  ,i 

1 

42  ii. 

Splenius  . . 

- 

~ 

I ~ 
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S.  8071. 

History:  Blue  Tongue  experiment;  P.M.  No.  10539,  22.1.16.  ; condition  fair- 
Hath.  anat.  diagnosis  : Hypersemia  pulmonum,  Petechia?  of  epical  dium,  fatty 

degeneration  of  liver,  gastro-enteritis.  Cause  of  death  : Sequel  to  bleeding  for  Blue 

Tongue  vaccine.  Histological  examination  of  muscles  : Striations  distinct.  No 

degenerative  changes  in  the  following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra 
spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius. 
Histological  examination  of  nerve-sciatic  : Normal. 


Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Haematoxylin  Stain.  Haem-eosin  Stain.  Haem-sudan  Stain. 


M uscle. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 

5 

42  yu.,  35  /a.,  42  /i., 
38  /*.,  32  ,x. 

1 

28  ft 

6 

35  M-.  36  a.,  40  ,i.. 
30  fi„  38  , . 

Quad.  ext.  cruris  . 

2 

42  fll.,  40 

1 

49  ,, 

2 

42  40 

Supra,  spinatus  .. 
Triceps  ext.  cubiti 

1 

35  p 

2 

35  /a..  28  fx.  . . 

i 

28  „. 

3 

49  ju.,  42  ft.,  35  ju • . . 

3 

49  ,i„  42  ,,..  35  ,i... 

3 

49  /a.,  42  fi.,  35  /a. 

Longissimus  dorsi . 

3 

35  40  30  „..  . 

3 

35  „..  40  „.,  35  ii..  . 

3 

35  i u.,  40  ia.,  32  /i. 

Psoas 

3 

32  28  fi„  20  fi. . . 

3 

32  /.i . , 38  /i.,  35  /i. . . 

3 

56  [a 38  u.,  30  [a. 

Masseter  . . 

30 

Various  sizes 

30 

Various  sizes 

30 

Various  sizes.  • 

Splenius 

11 

42  n .,  49  [l.,  38  /a., 
56  fjt.,  40  fi.,  40  /a., 
35  /la ..  52  /a.,  42  fx., 
49  ,u..  32  fjL. 

' 

S.  8694. 

History  : Blue  Tongue  experiment ; P.M.  10553  ; interim  several  hours  ; condition  fair. 
Path.  anat.  diagnosis  : Hyperaemia  pulmonum.  Petechia?  of  epicardium,  fatty  degenera- 
tion of  liver,  enteritis.  Cause  of  death  : Sequel  of  Blue  Tongue.  Histological  examina- 
tion of  muscles  : Striations  distinct.  No  degenerative  changes  in  the  following  muscles  : 
Gluteus,  Quad.  ext.  cruris.  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi. 
Psoas,  Masseter,  Splenius.  Histological  examination  of  nerve  sciatic  : Normal. 

Microscopical  Exam,  of  sections  of  Muscles  for  Saroosporidi t Infection. 


Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

Muscle. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 

1 

36 

/A. 

/A. 





— 

_ 

Quad.  ext.  cruris  . 

1 

30 

4 

70  fj..,  30  /a.,  37.5  n 
30  fx . 

3 

240  x 45  ii.  320  x 
40  225x38,,. 

Supra,  spinatus  .. 

— 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti 

3 

35 

Ii..  28  ii..  37  n. 

— j 

— 

— 

— 

Longissimus  dorsi . 

— 

— 

— 

— 

3 

35  35  240  X 

37.5,i. 

Psoas 

2 

49 

,i..  63  ii. 

2 1 

49  ,i..  63  ii. 

— 

— 

Masseter  . . 

— 

— 

— 

— 

— 

Splenius  . . 

2 

56 

fi.,  35  /a. 

2 

56  fx.,  35  /a. 

2 

56  ft.,  35  /a. 

S.  13249. 

History  : Black  Quarter  experiment;  P.M.  No.  12418,  31.1.18;  interim.  P.M. 
immediately  after  death  ; condition  good.  Path.  anat.  diagnosis  : Hyperaemia  and 
oedema  pulmonum,  fatty  degeneration  of  liver.  Black  Quarter  lesions  in  muscles  of 
inoculated  leg.  Cause  of  death  : Black  Quarter.  Histological  examination  of  muscles  : 
Striations  distinct.  No  degenerative  changes  in  the  following  muscles  : Gluteus,  Quad, 
ext.  cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter, 
Splenius.  Histological  examination  of  sciatic  nerve  : Normal. 
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Microscopical  Exam,  ok  Section’s  of  Muscles  for  Sarcosporidia  Infection. 


Haematoxj’lin  Stain.  Haem-eosin  Stain.  Haem-sudan  Stain. 


Muscle. 

No. 

of 

cyst? 

Measurements ' 
of  cysts. 

Xo. 

of 

cysts 

Measurements 
of  cysts. 

So. 

of 

cysts 

Measurements 
of  cysts. 

Gluteus  . . 

i 

130  x 25  , i . 

1 

640  x 40  u. 

1 

640  x 40  ft. 

Quad.  ext.  cruris  . 

— 

— 

2 

160  x 32  120  x 

40  u. 

— 

— 

Supra,  spinatus  .. 

— 

i 

120  X 40  u. 

— 

— 

Triceps  ext.  cubiti 

75  /a.,  09  fJ..  . . 

— 

— 



Loneissiinus  dorsi . 

3 

3G  ,l..  30  it..  42  <(. 

1 

— 

Psoas 

1 

45  /x. 

— 

— 

— 



Masseter  . . 

35  „x.,  40  a. 

— 

— 

— 

— 

Splenius  . . 

1 

40  xx. 

1 

500  x 40  ft. 

1 

280  x 30  /I. 

S.  8821. 

History:  Blue  Tongue  experiment;  P.M.  No.  10550,  6.1.16;  interim  2 hours; 
condition  fair.  Path.  anut.  diagnosis  : Slight  eechyrnoses  of  left  endocardium  ; Anaemia 
parasitic  infection  of  lungs,  liver  and  intestines.  Cause  of  death  : Sequel  of  bleeding 
for  Blue  Tongue  vaccine.  Histological  examination  of  muscles  : Striations  distinct 
No  degenerative  changes  in  the  following  muscles  : Gluteus,  Quad.  ext.  cruris.  Supra 
spinatus.  Triceps  ext.  cubiti,  Longissimus  dorsi.  Psoas,  Masseter,  Splenius.  Histo- 
logical examination  of  sciatic  nerve  : Normal. 

Microscopical  Exsm.  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Haematoxylin  Stain.  Haem-eosin  Stain.  Haem-sudan  Stain. 


Muscle. 

No. 

of 

cysts. 

Measurements 
. of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

(Iluteus  . . 





O 

37.5  ft:.  45  ft. 

i 

45  ft. 

Quad.  ext.  cruris  . 

4 

300  X 50  180  x 

52 /i.,  19  5 x 40  ft. 
250  X 50  ft. 

Supra,  spinatus  . . 

— 

— 

3 

175  x 45  ft..  112  x 
52  u..  180  x 30  ft. 

3 

175  X 45  ft.,  112  X 
52  ft...  180  x 30  it. 

Triceps  ext.  cubiti 

4 

180  x 37  375  X 

45  y.,  97  X 37  ft., 
52  'x  15  n. 

3 

54x37  /£.,  97  x 37  "... 
150  x 52  fi. 

Lorunssirnus  dorsi . 

— 

— 

5 

Various  sizes 

3 

Various  sizes. 

Psoas 

— 

— 

2 

240  x 60  »..  200  x 
40  It. 

1 

240  x 60  ft. 

Masseter  . . 

— 

— 

— 

2 

487  x 52  fi..  120  x 
25  U.  ' 

Splenius  . . 

3 

410  x 37.5  ft.,  202  X 
52  ft.,  150  X 30  ft. 

S.  8825. 

History  : Blue  Tongue  experiment  ; P.M.  No.  10554,  6.1.16  ; interim  a few  hours  : 
condition  fair.  Path.  anat.  diagnosis  : Hyperaemia  pulmonum  ; Petechise  of  epicardium. 
Ecchymoses  left  endocardium  ; fatty  degeneration  of  liver,  gastro-enteritis.  Cause  of 
death  : Sequel  of  bleeding  for  Blue  Tongue  vaccine.  Histological  examination  of  muscles  : 
Striations  distinct.  Slight  fatty  degeneration  in  the  following  muscles  : Gluteus,  Quad- 
ext.  cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter 
and  Splenius.  Histological  examination  of  sciatic  nerve  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Mucsle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haern-sudari  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Uluteus  . . 













Quad.  ext.  cruris  . 

— 

— 

— 

— 

— 

— 

■Supra,  spinatus  . . 

— 

— 

— 

— 

1 

320  x 32  u. 

Triceps  ext.  cubiti 

— 

— 

— 

— 

1 

200  x 38  ii. 

Eonmssimus  dorsi . 

— 

— 

— 

— - 

— 

— 

Psoas 

— 

— 

— 

— 

J 

— 

Masseter  . . 

— 

— 

1 

52  X 22  y. 

, 

— 

Splenius  . . 

— 

— 

— 

— 

1 

336  x 48  ft. 
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No  Number. 

History : Poor  condition.  Path.,  anal,  diagnosis  : Anaemia.  Cause  of  death  : 

Verminosis.  Histological  examination  of  muscles  : In  some  fibres  striations  not  distinct  ; 
inter-muscular  connective  tissue  oedernatous  in  the  following  muscles  : Gluteus, 
Quad.  Ext.  Cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas, 
Masseter,  and  Splenius.  Histological  examination  of  nerve,  sciatic  : Normal. 


Microscopical  Exam,  ok  Sections  ok  Muscles  for  Sarcosporidia  Infection. 


Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

Muscle. 

No. 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 



I 



j 



Quad.  ext.  cruris  . 

— 

3 

172  X 30  y..  42  x 
30  a..  300  x 22.5a 

1 

140  x 32 

Supra,  spinatus  . . 
Triceps  ext.  cubiti 

— 

— 

1 

142  x 30  y. 

1 

225  X 112.  u. 

3 

90  x 37.5  y. 

3 

330  x 30  y„  225  x 
30  97  x 30  a. 

3 

280  X 35  u„  112  X 
30  u..  22.5  «. 

Txmgissimus  dorsi . 

— 

— 

— 

' 

— 

— 

Psoas 

2 

82.5  x 18.5  210  x 

18.5  n. 

j 

— 

2 j 

210  X 18.5  /(..  82.5  X 
18.5  y.  ' 

Masseter  . . 

* 

90  X 30  125  X 

30  y„  115  X 24 
180  x 37  /(.  ' 

3 

232  x 45  y..  375  X 
37.5  y..  90  X 30  y. 

Splenius  . . 

300  x 30  225  x 

45  y.  ' 

Lamb — six  weeks  old. 

History  : Died  on  a farm  and  sent  in  for  P.M.,  No.  193.  3.8.17  ; interim  72  hours  ; 
condition  fair.  Path.  anat.  diagnosis  : Hypersemia  and  oedema  pulmonum ; P.M. 
changes.  Cause  of  death  : Exposure.  Histological  examination  of  muscles  : In  some 
•fibres  striations  indistinct  ; P.M.  changes  degenerative  in  muscles.  Histological 
examination  of  nerve  sciatic  : Normal. 


Microscopical  Exam,  of  Sections  ok  Muscles  for  Sarcospokilha  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
<i!  cysts. 

No. 

of 

cysts 

Measurements 
of  cysts. 

No. 

of 

cysts 

Measurements 
of  cysts. 

Gluteus  . . 











Quad.  ext.  cruris  . 

— 

— 

— 

* 

— 

— 

Supra,  spinatus  . . 

— 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti 

— 

— 

— 

— 

— 

— 

Longissimus  dorsi . 

— 

— 

— 

— 

— 

— 

Psoas 

— 

— 

— 

— 

— 

— 

Masseter  . . 

— 



— 

— 

— 

— 

Splenius  . . 

— 

— 

— 

— 

— 

S.  9613. 

History  . JKilled  owing  to  poor  condition  \ P.M.  No.  12008,  13.8.17  ; interim  2 hours. 
Path.  anat.  diagnosis  : Anaemia  and  gastritis  ; parasitic  infection  of  stomach  and 
intestines.  Cause,  of  death  : Killed  (verminosis).  Histological  examination  of  muscles  : 
Striations  not  xvell  marked  ; oedema  of  inter-muscular  connective  tissue  in  the  follow- 
ing muscles  : Gluteus,  Quad.  ext.  cruris,  Supra  spinatus.  Triceps  ext.  cubiti,  Longis- 
simus dorsi,  Psoas,  Masseter,  Splenius.  Histological  examination  of  nerve  sciatic  ; 
Normal. 
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Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haeraatoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No.  ! 
of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts 

Measurements 
of  cysts. 

Gluteus 

— ' 

— 

4 

340  X 45  pi.,  60  x 
25 /!.,  225x22  pt.. 
400  x 40  ft.  ‘ 

3 

340  x 45  pi.,  60  x 
25  fi.,  225  x 22  fi. 

Quad.  ext.  eruri«  . 

4 

97.5  x 30  172  x 

30  15*0  x 30  pt., 

16o  X 22  pi. 

Supra,  spinatus  . . 

— 

— 

— 

— 

8 

Various  sizes. 

Triceps  ext.  cubiti 

5 

187  x 22  232  x 

30  37  5 x 30 

390  x 45  /(.,  210  x 
30  11. 

Longissimus  dorsi . 

4 

127  X 37  /!..  240  X 
22  fl„  600  X 37  pi., 
225  X 30  a. 

Psoas 

4 

112  x 30  pi.,  150  x 
37  »..  112  X 30  pi.. 
525'  x 30  II. 

Masseter  . . 

4 

337  X 52  »..  90  x 
37  pi.,  45'  x 35 
40  X 30  u. 

Splenius  . . 

2 

135x37/!..  90x30  /!. 

S.  11579. 

History:  Killed;  P.M.  No.  11984,  1.8.17;  interim  1 hour;  condition  poo.i. 
Path.  anat.  diagnosis  : Anaemia  ; parasitic  infection  of  stomach  and  intestines.  Caus. 
of  death  : Killed  on  account  of  poor  condition.  Histological  examination  of  muscles e 
Striations  distinct ; fatty  degeneration.  Oedema  of  inter-muscular  connective  tissue 
in  the  following  muscles  ; Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext. 
cubiti,  Longissimus  dorsi,  Psoas,  Masseter,  and  Splenius.  Histological  examination 
of  sciatic  nerve  : Xormal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain.  Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

No. 

Measurements  of 

of  cysts.  cysts. 

Measurements 
of  cysts. 

Gluteus 

2 

48  pi..  72  pt. 

3 

240  pi.  x 38 /!..  320  it.  3 

X 40  pt..  200  ((.  ‘x 
36  ft. 

240  pi.  x 38  pi..  320 
X 40  pi.,  200  x. 
36  pi. 

Quad.  ext.  cruris. . 

1 

64  // 

375  x 42  ft .,  420  x 2 

25  pt. 

375  x 42  /!..  420  x 
25  a- 

Supra,  spinatus  . 

1 

66  ft 

1 

286  x 45  !!.  1 

286  x 45  /(. 

Triceps  ext.  cubiti . 

2 

42  ft.,  48  pi., 

2 

320  x 60  pi.,  540  x 2 

38  /!. 

320  x 60  /!..  540  X 
38  pi.  ' 

Longissimus  dorsi . 

— 

— 

— 

— 1 

460  X 48  pt. 

Psoas 

i 

70  n 

i 

428  X 48  /!.  . . 1 

428  x 48  n. 

Masseter  . . 

— 

— 

— 

— 1 

575  x 42  ft . 

Splenius  . . 

3 

64  pi.,  28  ft..  52  pt. 

1 

360  X 35  pi.  ..  1 

360  x 35  p t . 

Xo.  X umber 

History:  Poor  condition;  P.M.  12028,  22.8.17  ; interim  several  hours.  Path, 
anat.  diagnosis  : Cachexia,  Broncho  Pneumonia  ; parasitic  infection  of  stomach  and 
intestines.  Cause  of  death  : Verminosis.  Histological  examination  of  muscles  : In  the 
Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi. 
Psoas,  Masseter,  and  Splenius  muscles  striations  distinct ; inter-muscular  connective 
tissue,  oedematous.  Histological  examination  of  sciatic  nerve  : Xormal. 


o 
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Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Haeniatoxylin  Stain. 

Hacm-eosin  Stain. 

Haem-sudan  Stain. 

Muscle. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 

5 

420  X 1)4  /(.,  400  X 
40  /(.,  215  X 48  /(.. 
450  X 43  a...  470 
X 40  n. 

Quad,  ext,  cruris. . 

5 

300  x 35  It.,  315  x 
35  u.,  31  0 X 28  11., 
320  X 30  /(..  595  X 
42  it. 

Supra  spinatus  .. 

5 

161  x'  35  y„  350  x 
35  U.,  525  x 70  u.. 
300  X 28  It.,  210 
X 21  /(. 

Triceps  ext.  cubiti . 

— 

— 

1 

171  x 42  H. 

15 

Various  sizes. 

Longissimus  dorsi . 

7 

Various  sizes 

— 

— 

— 

— 

Psoai 

— 

9 

Various  sizes 

— 

— 

Masseter  . . 

— 

11 

Various  sizes 

8 

Various  sizes. 

Splenius  . . 

— 

— 

— 

8 

Various  sizes. 

No  Number. 

History  : Invagination  of  Ileum  ; P.M.  No.  12030  ; interim  several  hours  ; condi- 
tion fair.  Path.  anat.  diagnosis  : Hypersemia  and  oedema  pulmonum  ; parasitic 

infection  of  intestines  ; invaginatio  intestini.  Cause  of  death  : Intussusception  of  the 
Ileum.  Histological  examination  of  muscles  : Striations  distinct.  Slight  fatty  degenera- 
tion of  the  following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps 
ext.  cubiti,  Longissimus  dorsi.  Psoas,  Masseter,  and  Splenius.  Histological  examination 
of  sciatic  nerve  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haeniatoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 

3 

120  x 40  ft.,  240  x 
48  300  x 40  ((.] 

2 

120  x 40  «..  240  x 
48  /(.  ' 

1 

200  x 40  a. 

Guad.  ext.  cruris. . 

1 

280  i 40  ft. 

2 

560  x 45  400  x 

40  /(. 

1 

224  x 32  y. 

Supra  spinatus  . . 

2 

200  x 32  ((.,  240  x 
35  a.  ' 

2 

240  x 40  It.,  200  x 
32  /(. 

2 

200  x 32  it.,  240  x 
40  n.  ' 

Triceps  ext,  cubiti  . 

— 

— 

1 

240  X 32  It. 

i 

240  X 42  a. 

Longissimus  dorsi. 

i 

240  x 40  ‘a. 

240  x 40  it.,  260  X 
40/(  .,  28'0  X 48  /(.. 
200  X 40  y..  44  X 
35  U. 

Psoas 

i 

220  X 24  /(. 

i 

320  x 48  ((. 

1 

320  X 48  it. 

Masseter  . . 

1 

320  X 48  y. 

i 

320  x 48  it. 

1 

320  x 48  n. 

Splenius 

1 

400  X 40  ft. 

1 

400  x 40  y. 

S.  11663. 

History:  Invagination  of  bowels  ; P.M.  12087,  14.9. 17  ; interim  1 hour  ; condition 
fair.  Path.  anat.  diagnosis  : Peritonitis ; invaginatio  intestini.  Cause  of  death  : 

Invagination.  Histological  examination  of  muscles  : Striations  distinct.  No  degenera- 
tive changes  noted  in  the  following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra  spinatus. 
Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter,  and  Splenius.  Histological 
examination  of  nerve  sciatic  : Normal. 
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Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 

3 

120  x 40  ft.,  240  x 
48  u„  300  x 40  ft. 

120  x 40  ft.,  240 
48  U. 

X 

1 

200  X 40  ft. 

Quad.  ext.  cruris. . 

i 

280  x 40  ft. 

2 

560  X 45  ft.,  400 
38  u. 

X 

1 

224  X 32  ft. 

Supra  spinatus 

2 

200  x 32  ft.,  180  x 
30  ». 

2 

240  x 40  ft.,  200 
32  ft.  ' 

X 

2 

200  x 32  240  x 

40  ft. 

Triceps  ext.  cubiti . 

— 

— 

1 

240  X 32  /(. 

1 

240  x 32  a. 

Longissimus  dorsi . 

1 

380  X 40  /(. 

5 

240  x 40  V,  260  X 
40  ft.,  280  X 48  ft., 
200  X 48  ft.,  44  X 
35  ft. 

Psoas 

i 

200  x 24  ft. 

1 

320  X 48  ft. 

2 

320  x 40  ft.,  200  X 
24  ft. 

Masseter  . . 

— 

1 

360  x 36  ft. 

1 

360  X 36  ft. . 

Splenius  . . 

1 

400  X 40  f(. 

1 

320  X 48  ft. 

S.  12826. 

History  : Black  Quarter  experiment;  P.M.  No.  12379,  18.1.18;  interim  1 hour; 
condition  good.  Path.  anat.  diagnosis  : Hypersemia  and  oedema  pulmonum  ; fatty 
degeneration  of  liver,  Tumor  Splenis  ; Black  Quarter  lesions  muscles  of  inoculated 
limb.  Cause  of  death  : Black  Quarter.  Histological  examination  of  muscles  : Striations 
distinct.  No  degenerative  changes  in  the  following  muscles  : Gluteus,  Quad.  ext. 
cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and 
Splenius.  Histological  examination  of  nerve  sciatic  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 

1 

320  x 40  .ft 

2 

320  x 40  ft.,  380  x 
48  n. 

1 

320  x 40  ft. 

Quad.  ext.  cruris.  . 

1 

400  x 48  ft. 

i 

400  x 48  ft. 

1 

400  x 48  ft. 

Supra  spinatus  . . 
Triceps  ext.  cubiti . 

1 

560  x 56  u. 

— 

— 

1 

330  x 40  ft. 

— 

— 

— 

— 

Longissimus  dorsi . 

— 

— - 

1 

320  x 32  ft. 

— 

— 

Psoas 

— 

— 

i 

400  x 48  tt. 

— 

— 

Masseter  . . 

— 

— 

— 

— 

— 

- 

Splenius  . . 

" 

374  X 38  /(.,  360  x 
40  fi. 

2 

374  X 38  ft.,  360  x 
40  ft. 

S.  12976. 

History  : Black  Quarter  experiment  ; P.M.  No.  12375,  18.1.18  ; interim  8 hours  ; 
condition  good.  Path.  anat.  diagnosis  : Hypersemia  and  oedema  pulmonum  ; Tumor 
Splenis  ; fatty  degeneration  of  liver  ; Black  Quarter  lesions  in  muscles  of  inoculated 
leg.  Cause  of  death  : Black  Quarter.  Histological  examination  of  muscles  : Striations 
distinct.  No  degenerative  changes  in  the  following  muscles  : Gluteus,  Quad.  ext. 
cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and 
Splenius.  Histological  examination  of  nerve  sciatic  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 

2 

32  ft.,  24  ft. 

2 

400  x 32  ft.,  240  x 
24  ft. 

2 

400  x 32  u.,  240  x 
24  n. 

Quad.  ext.  cruris.  . 

— 

— 

— 

— 

— 

— 

Supra  spinatus  . . 

— 

’ 

— 

— 

— 

— 

Triceps  ext.  cubiti . 

— 

■ 

— 

— 

— 

— 

Longissimus  dorsi . 

— 

— 

— 

— 

— 

— 

Psoas 

— 

— 

— 

— 

— 

— 

Masseter  . . 

— 

— 

— 

‘ 

— 

' 

Splenius  . . 

~ 
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S.  13541. 

History:  Poor  condition  ; P.M.  12373;  interim  2 hours  ; condition  good.  Path, 
anat.  diagnosis : Anaemia ; strongylus  contortus  infection  ; Dermatitis.  Cause  of 
death  : Killed  on  account  of  poor  condition  ; Verminosis.  Histological  examination  of 
muscles  : Striations  distinct.  No  degenerative  changes  in  the  following  muscles  : 
Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi. 
Psoas,  Masseter  and  Splenius.  Histological  examination  of  nerve  sciatic  : Normal. 


Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

Muscle. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

i 

Measurements 
of  cysts'. 

Uluteus 



— 

— 

— 

— 

— 

Quad.  ext.  cruris . . 

2 

460  x 80  a.,  300  X 
60  y. 

1 

140  X 40  /.(. 

**" 

Supra  spinatus  . . 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti . 

— 

— 

— 

— 

— 

Longissimus  dorsi . 

— 

— 

— 

— 

— 

— 

Psoas 

— 

— 

— 

— 

Masseter  . . 

— 

— 

— 

— 

— 

Splenius  . . 

2 

300  x 60  u..  160  X 
60  y. 

1 

362  x 20  y. 

S.  13185. 

History:  Black  Quarter  experiment ; P.M.  No.  12380,  18.1.18  ; interim  8 J hours  ; 
condition  good.  Path.  anat.  diagnosis  : Hyperaemia  and  oedema  pulmonum.  Tumor 
Splenis  ; fatty  degeneration  of  liver  ; Black  Quarter  lesions  in  muscle  of  inoculated  leg. 
Cause  of  death  : Black  Quarter  ; Histological  examination  of  muscles  : Striations 

distinct.  No  degenerative  changes  in  the  following  muscles  : Gluteus,  Quad.  ext. 
cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and 
Splenius.  Historical  examination  of  nerve  sciatic  : Normal. 


Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 













Quad.  Ext.  Cruris . 

— 

— 

2 

560  x 32  ft.,  600  X 
1 40  y. 

— 

— 

Supra  spinatus  . . 

— 

— 

— 

‘ 

— 

— 

Triceps  Ext.  Cubiti 

— 

— 

— 

— 

— 

— 

Longissimus  dorsi . 

— 

— 

— 

— 

— 

— 

Psoas 

— 

— 

— 

— 

— 

— 

Masseter  . . 

2 

48  y.,  37  /(. 

3 

380  X 48  ft.,  320  X 
37  it..  160  X 36  ft. 

3 

380  x 48  /<.,  320  x 
37  it.  160x36 fi. 

Splenius  . . 

S.  13231. 

History:  Black  Quarter  experiment ; P.M.  No.  12378,  18.1.18;  interim  8 hours  ; 
condition  good.  Path.  anat.  diagnosis  : Hyperaemia  and  oedema  pulmonum,  Tumor 
Splenis  ; fatty  degeneration  of  liver  ; Black  Quarter  lesions  in  muscles  of  inoculated 
leg.  Cause  of  death  : Black  Quarter.  Histological  examination  of  muscles  : Striations 
distinct.  No  degenerative  changes  in  the  following  muscles  : Gluteus,  Quad.  ext. 
cruris.  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and 
Splenius.  Histological  examination  of  nerve  sciatic  : Normal. 
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Microscopical  Exam,  of  Sections  of  Musclf.s  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

j cysts. 

Measurements 
of  cysts. 

Gluteus 

— 



— 

— 

1 



Quad.  ext.  cruris  . 

— 

— 

— 

— 

' 

— 

Supra  .spinatus 

— 

— 

— 

— 

; — • 

— 

Triceps  ext.  cubiti 



— 

— 

j — 

— 

lAtngissimus  dorsi . 

— 

— 

2 

230  x 60  a.,  300  x 

j — 

— 

Psoas 

— 





. 



Masseter  . . 

— 

— 

— 

— 

— 

— 

Splenius  ..  ..' 

* 

i 

S.  13127. 

History  : Black  Quarter  experiment  ; P.M.  No.  12370.  18.1.18  ; interim  8 hours  ; 
condition  good.  Path.  anat.  diagnosis  : Hypersemia  and  oedema  pulmonum  ; Tumor 
Splenis.  Black  Quarter  lesions  in  muscles  of  inoculated  limb.  Cause  of  death  : Black 
Quarter.  Histological  examination  of  muscles  : Striations  distinct.  No  degenerative 
changes  in  the  following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps 
ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenitis.  Histological  examination 
of  nerve  sciatic  : Normal. 


microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

Muscle. 

No. 

of  Measurements 

cysts.  of  cysts. 

No. 

of  Measurements 

eysts.  of  cysts. 

No. 

of  Measurements 

cysts.  of  cysts. 

Gluteus 

Quad.  ext.  cruris  . 
Supra  spinatus  . . 
Triceps  ext.  cubiti 
Longissimus  dorsi . 
Psoas 
Masseter 

Splenius  . . 

1 40  /( 

1 120  x 40  y. 

1 80  /( 

3 280  X 64  /(..  240  x 

32  320  X 40  y. 

1 120  x 40  y. 

1 480  x 40  y. 

S.  7381. 

History  : Poor  condition.  Path.  anat.  diagnosis  : Anaemia  ; parasitic  infection 
of  stomach  and  intestines.  Cause  of  death  : Verminosis.  Histological  examination  of 
■muscles  : Striations  distinct.  Inter-muscular  connective  tissue  oedematous  in  the 

following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext.  cubiti, 
Longissimus  dorsi.  Psoas,  Masseter  and  Splenius.  Histological  examination  of  sciatic 
nerve  : Normal. 


Microscopical  Exam,  of  Sections  of  Muscles  fop.  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

eysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 

40 

Various  sizes 

40 

Various  sizes 

40 

Various  sizes. 

Quad.  ext.  cruris  . 

20 

Various  sizes 

15 

Various  sizes 

20 

Various  sizes 

Supra  spinatus 

12 

Various  sizes 

12 

Various  sizes 

12 

Various  sizes. 

Triceps  ext.  cubiti 

14 

Various  sizes 

14 

Various  sizes 

14 

Various  sizes. 

Longissimus  dorsi . 

14 

Various  sizes 

14 

Various  sizes 

14 

Various  sizes. 

Psoas 

9 

Various  sizes 

9 

Various  sizes 

9 

Various  sizes. 

Masseter  . . 

— 

— 

— 

— 

3 

Various  sizes. 

Splenius  . . 

6 

Various  sizes 
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S.  11557. 

History:  Heart-water  experiment;  P.M.  No.  12128,  5.10.17;  interim  1 hour; 
condition  good.  Path.  anat.  diagnosis  : Hydropericardium,  hyperaemia  and  oedema 
pulmonum,  Ecchymoses  endocardii  ; fatty  degeneration  of  liver,  Tumor  Splenis. 
Cause  of  death  : Heart-Water.  Histological  examination  of  muscles  : Striations  distinct. 
No  degenerative  changes  in  the  following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra 
epinatus.  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius. 
Histological  examination  of  nerve  sciatic  : Normal. 


Microscopical  Exam,  of  Sections  of  Muscles  for  Sakcospokidia  Infection. 


Haematoxylin  Stain. 

Haeni-eosin  Stain. 

Haem-sudan  Stain. 

Muscle. 

No. 

of 

cysts. 

Measurements, 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 

1 

40  y. 

1 

200  x 40  y. 

1 

200  x 40  y. 

Quad.  ext.  cruris  . 

1 

35  y 

1 

360  x 38  u. 

1 

360  x 38  y. 

Supra  spinatus  . . 

— 

— 

— 

- 

— 

Triceps  ext.  cubiti 

1 

32  u 

1 

160  x 32  u. 

1 

160  x 32  y. 

longissimus  dorsi . 

1 

28  y 

1 

240  x 28  y. 

1 

240  x 28  y. 

Psoas 

— 

— 

— 

— 

1 

80  y. 

Masseter  . . 

— 

— 

— 

— 

— 

— 

Splenius  . . 

2 

240  x 40  /!.,  320  X 
38  y. 

2 

240  x 40  y.,  320  x 
38  y. 

S.  10907. 

History  : Poor  condition  ; P.M.  No.  12031,  28.8.17  ; interim  l hour.  Path.  anat. 
diagnosis  : Cachexia.  Cause  of  death  : Verminosis.  Histological  examination  of 

muscles  : Striations  distinct.  No  degenerative  changes  in  the  following  muscles  : 

Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi. 
Psoas,  Masseter  and  Splenius.  Histological  examination  of  nerve  sciatic  : Normal. 


Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 

4 

320  x 40  360  x 

40  y.,  280  X 20  y., 
160  x 32  y. 

4 

320  x 40  «.,  360  x 
40  280  x 20  y., 

160  x 32  y. 

4 

320  x 40  360  x 

40  y.,  280  x 20  y., 
160  x 32  y. 

Quad.  ext.  cruris  . 

2 

320  x 40  y.,  328  x 
45  (!.  ' 

2 

320  x 40  y„  328  X 
45  y. 

2 

320  x 40  328  x 

45  y. 

Supra  spinatus  . . 

— 

— 

— 

— 

1 

345  x 35  y. 

Triceps  ext.  cubiti 

3 

400  x 40  y.,  380  X 
45  y.,  320  X 40  /(. 

1 

320  x 32  y. 

3 

400  x 40  y.,  320  x 
36  280  x 45  /(. 

Longissimus  dorsi . 

3 

224  x 60  y„  320  x 
32  ((.,  230  x 48  y. 

3 

224  X 60  y„  320  X 
32  y.,  230  x 48  y. 

3 

224  X 60  y„  320  x 
32  y.,  230  x 48  M. 

Psoas 

1 

320  x 80  <(. 

1 

320  x 80  u. 

1 

320  x 80  y. 

Masseter  . . 

2 

560  x 64  240  X 

32  y. 

1 

560  X 64  y. 

1^ 

560  X 64  y. 

Splenius  . . 

i 

360  x 40  a. 
' 

1 

360  X 40  y. 

1 

360  x 40  y. 

S.  12888. 

History  : Black  Quarter  experiment ; P.M.  No.  12377,  18.1.18  ; interim  8 hours  ; 
condition  good.  Path.  anat.  diagnosis  : Hyperaemia  and  oedema  pulmonum  ; Tumor 
Splenis  ; fatty  degeneration  of  liver  ; Black  Quarter  lesions  in  muscles  of  inoculated  leg. 
Cause  of  death  : Black  Quarter.  Histological  examination  of  muscles : Striations 
distinct.  No  degenerative  changes  in  the  following  muscles  : Gluteus,  Quad.  ext. 
cruris,  Supra  spinatus,  Triceps  ext.  ubiti,  Longissimus  dorsi,  Psoas,  Masseter  and 
Splenius.  Histological  examination  of  nerve  sciatic  : Normal. 


27 
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Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 

1 

160  x 40  y. 

2 

120  x 32  u.,  200  x 
40  y. 

1 

160  x 32  y. 

Quad.  ext.  cruris  . 

— 

— 

1 

80  x 32  a. 

1 

200  x 32  a. 

Supra  spinatus  . . 

— 

— 

2 

80  /(.,  200  x 30  y. . . 

2 

160  x 40  «.,  160  x 
32  y. 

Triceps  ext.  cubiti 

— 

— 

4 

64  y.,  32  y.,  24  a., 
46/x. 

— 

Longissimus  dorsi . 

— 

— 

1 

400  x 40  a. 

— 

— 

Psoas 

— 

— 

2 

240  X 32  286  X 

40  /(.  ' 

— 

— 

Masseter  . . 

— 

— 

2 

360  x 30  240  X 

42  y. 

— 

— 

Splenius  . . 

1 

200  X 48  y. 

1 

160  x 48  y. 

H.  9876. 

History:  Horse-sickness  experiment ; P.M.  No.  10590,  14.1.16;  interim  several 
hours  ; condition  fair.  Path.  anat.  diagnosis  : Oedema  pulmonum,  Hydropericardium, 
Ecchymosis  endocardii  ; fatty  degeneration  of  the  liver  ; Thrombosis  of  left  pul- 
monary artery  and  vena  pudenda.  Cause  of  death : Horse-sickness.  Histological 
examination  of  muscles  : No  degenerative  changes  ; striations  distinct ; inter-muscular 
connective  tissue  oedematous  in  the  following  muscles  : Supra  spinatus,  Triceps  ext. 
cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius  Histological  examination  of 
nerve  sciatic  : Normal. 


Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 

1 

77  y 









Quad.  ext.  cruris  . 

1 

60/i 

— 

— 

— 

— 

Supra,  spinatus  . . 

— 

— 

— 

— 

1 

72.5  y. 

Triceps  ext.  cubiti 

3 

77  408  X 182  y., 

232  x 42  a. 

1 

77  y 

2 

408  x 182  232  x 

142  y.  ' 

Longissimus  dorsi . 

1 

63  /i 

1 

63  y 

— 

Psoas 

— 

— 

— 

— 

— 

Masseter  . . 

— 

— 

— 

— 

— 

— 

Splenius  . . 

2 

75  (i.,  68  y. 

2 

180  x 32  y.,  164  x 
38  ft. 

2 

180  x 32  «.,  164  x 
38  y. 

H.  9868. 

History  : Horse -sickness  experiment  ; P.M.  No.  10591, 15.1.16;  interim  several  hours  ; 
condition  fair.  Path.  anat.  diagnosis  : Hypersemia  pulmonum,  Hydropericardium, 
Hypersemia  of  stomach  and  intestines.  Cause  of  death  : Horse-sickness.  Histological 
examination  of  muscles  : No  degenerative  changes  ; striations  distinct.  Inter-muscular 
connective  tissue  oedematous  in  the  following  muscles  : Supra  spinatus,  Triceps  ext. 
cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius.  Histological  examination  of 
nerve  sciatic  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Haematoxylin  Stain. 

Haem-easin  Stain. 

Haem-sudan  Stain. 

Muscle. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 

1 

64  y 







— 

Quad.  ext.  cruris  . 

3 

75  /(.,  68  y.,  42/i... 

— 

— 

— 

— 

Supra  spinatus  . . 

— 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti 

— 

— 

2 

140  x 38  u.,  280  X 
46  /(. 

2 

140  x 38  280  x 

46  y. 

Longissimus  dorsi . 

1 

48  y 

— 

— 

— 

— 

Psoas 

2 

40  38  y. 

2 

40  y.,  38  y.. 

2 

CO 

o 

Masseter  . . 

— 

— 

— 

— 

— 

— 

Splenius  . . 

— 

— 

~ 

“ 
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H.  9861. 

History  : Horse-sickness  experiment;  P.M.  No.  10592,  15.1.16.  ; interim  several 
hours  ; condition  fair.  Path.  anat.  diagnosis  : Hyperaemia  and  oedema  pulmonum, 
Hydropericardium,  Eechymosis  endocardii,  Hypersemia  of  stomach.  Cause  of  death: 
Horse-sickness.  Histological  examination  of  muscles  : Striations  distinct ; no  degenera- 
tive changes.  Inter-muscular  connective  tissue  oedematous  in  the  Supra  spinatus, 
Longissimus  dorsi,  Masseter  and  Splenius  muscles.  Histological  examination  of  nerve 
sciatic  : Normal. 


Microscopical  Exam,  op  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 





— 



- 

— 

Quad.  ext.  cruris. 

; — 

— 

— 

— 

— 

— 

Supra  spinatus  . . 

— 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti 

— 

— 

— 

— 

— 

— 

Longissimus  dorsi. 

— 

— 

— 

— 

— 

— 

Psoas 

— 

— 

— 

— 

— 

— 

Masseter  . . 

— 

— 

— 

— 

— 

— 

Splenius  . . 

1 — 

~ 

H.  9923. 

History:  Horse-sickness  experiment.  Path.  anat.  diagnosis  : Oedema  pulmonum, 
Eechymosis  Endocardii  ; fatty  degeneration  of  the  liver,  Tumor  Splenis,  Anaemia 
universalis.  Cause  of  death  : Horse -sickness,  sequel  of.  Histological  examination  of 
muscles  : Striations  distinct.  Inter-muscular  connective  tissue  oedematous  in  the 

following  muscles  : Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas, 
Masseter  and  Splenius.  Histological  examination  of  sciatic  nerve  : Normal. 


Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No.  1 

of  Measurements 

cysts.  of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 

Quad.  ext.  cruris . 
Supra  spinatus  . . 
Triceps  ext.  cubiti 
Longissimus  dorsi . 
Psoas 
Masseter 
Splenius  . . 

1 675  x 95  y. 

M 1 1 N II J 

770  X 45  y.. 

1 

770  x 45  (i. 

H.  10014. 

History  : Horse-sickness  experiment;  P.M.  No.  10568,  10.1.16.  ; interim,  died 
during  the  night ; poor  condition.  Path.  anat.  diagnosis  : Paralysis  of  oesophagus, 
debility  and  slight  gastritis.  Cause  of  death  : Killed.  Histological  examination  of 
muscles  : Striations  fairly  distinct.  Fatty  degeneration  of  the  following  muscles  : 
Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi, 
Psoas,  Masseter,  and  Splenius.  Histological  examination  of  nerve  sciatic  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 

i 1 

_ 

Quad.  ext.  cruris. 

— 









Supra  spinatus  . . 

2 

40  47  /! . 



— 

1 

960  x 40  /(. 

Triceps  ext.  cubiti 

I 1 

63 









Longissimus  dorsi . 

1 









Psoas 





Masseter  . . 





Splenius  . . fc.  . . 

2 

45  y.,  38  y. 

— 

— 

— 

— 
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H.  9455. 

History:  Horse-sickness  experiment ; P.M.  No.  10534,  31.12.15  ; interim  3 hours  ; 
poor  condition.  Path.  anat.  diagnosis  : Anaemia,  Cause  of  death  : Killed  on  account 
of  poor  condition.  Histological  examination  of  muscles : Striations  fairly  distinct. 
Fatty  degeneration  of  the  following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra 

spinatus.  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius. 
Histological  examination  of  nerve  sciatic  : Normal. 

c Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

Muscle. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 

1 

485  x 67  a. 

1 

485  x 67  ft. 

1 

485  x 67  /(. 

Quad.  ext.  cruris. 

2 

750  x 45  397  x 

45  u.  ' 

— 

— 

— 

— 

Supra  spinatus  . . 

1 

600  x 35  fi. 

— 

' 

— 

— 

Triceps  ext,  cubiti 

— 

— 

— 

— 

— 

— 

Longissimus  dorsi  • 

— 

— 

— 

— 

— 

— 

Psoas 

— 

— 

— 

— 

— 

— 

Masseter  . . 

2 

250  x 38  ft.,  348  x 
40  u.  ..  . 

2 

250  x 38  it..  348  X 
40  It. 

2 

250  x 38  a..  348  x 
40  ft. 

Splemus  . . 

1 

450  x 30  ft. 

~ 

H.  10970. 

History:  Dourine  affected  animal ; P.M.  No.  11783,  4.5.17  ; interim,  P.M.  immedi- 
ately after  death.  Path.  anat.  diagnosis  : Cachexia,  Atrophy  of  Liver,  Spiroptera  and 
Gastrophile  infection  of  stomach.  Cause  of  death  : Killed.  Microscopical  examination 
of  muscles  : Striations  distinct.  No  degenerative  changes  in  the  following  muscles  : 
Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi, 
Psoas,  Masseter  and  Splenius.  Microscopical  examination  of  nerve  sciatic  : Neuritis. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxvlin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No.  | 

of  Measurements 

cysts.  | of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 



— 

1 



__ 

Quad.  ext.  cruris. 

— 

— 

— | 

— 

— 

Supra  spinatus  . . 

— 

— 



— 

— 

Triceps  ext.  cubiti 

— 

— 

— ! — 

— 

— 

Longissimus  dorsi . 

— 

— — 

— 

— 

Psoas 

— 

— — 

— 

— 

Masseter  . . 

— 

— i — 

1 

— 

Splenius  .. 

1 

H.  11402. 

History  : Horse-sickness  experiment ; P.M.  No.  12025,  21.8.17  ; interim  11-  hours. 
Path.  anat.  diagnosis  : Paralysis  of  the  oesophagus,  Broncho  Pneumonia,  Gastrophile, 
Sclerostoma  and  Ascarides  infection,  gelatinous  infiltration  of  subcutaneous  tissues. 
Cause  of  death  : Killed.  Histological  examination  of  muscles  : In  some  fibres  striations 
indistinct.  Fatty  degeneration  and  inter  muscular  connective  tissue  oedematous 
in  the  following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext. 
cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius.  Histological  examination 
of  nerve  sciatic  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 
of  . 
cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 



— 

— 

— 

— 



Quad.  ext.  cruris. 

- 

— 

— 

— 

— 

— 

Supra  spinatus  . . 

- 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti 

— 

— 

— 

— 

— 

Longissimus  dorsi . 

— 

— 

— 

— 

— 

— 

Psoas 

— 

— 

— 

— 

— 

— 

Masseter  . . 

— 

— 

— 

— 

— 

— 

Splenius  . . 

~ i 

1 

120  x 32  it. 
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H.  11539. 

History:  Horse-sickness  experiment ; P.M.  No.  12384,  20.1.18  ; P.M.  immediately 
after  death  ; condition  fair.  Path.  anat.  diagnosis : Hydropericardium,  Pleuritis, 

Atrophy  of  the  liver,  Ecchymosis  endocardii,  Hypersemia  of  stomach  and  intestines. 
Cirrhosis  and  Atrophy  of  the  liver.  Cause  of  death  : Sequel  of  Horse-sickness. 

Histological  examination  of  muscles  : Striations  distinct.  No  degenerative  changes 
in  the  following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext. 
cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenitis.  Histological  examination  of 
nerve  sciatic  : Normal. 

Microscopical  Exam,  of  Sectioxs  of  Muscles  for  Sarcosporipia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

No. 

No. 

of 

Measurements 

of 

Measurements 

of 

Measurements 

cysts. 

of  cysts. 

cysts. 

of  cysts. 

cysts. 

of  cysts. 

Gluteus  . . 





I _ 







Quad,  ext,  cruris. 

1 

140  x 35  ft. 

1 

140  x 35  ft. 

1 

140  x 35  a. 

Supra  spinatus  . . 

— 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti 

— 

— 

— 

— 

— 

— 

Lonaissimus  dorsi. 

— 

— 

— 

— 

— 

— 

Psoas 

— 

— 

— 

— 

— 

— 

Masseter  . . 

— 

— 

— 

— 

— 

— 

Splen  us  . . 

1 

350  x 21  ft. 

1 

350  x 21  ft. 

1 

350  x 21  ft. 

H.  10870. 

History:  Piroplasmosis  infection;  P.M.  No.  12130,  6.10.17.  Interim  several 
hours  ; condition  fair.  Path.  anat.  diagnosis  : Hydrothorax,  Hydropericardium,  Ecchy- 
mosis epicardii  ; fatty  degeneration  of  liver  and  kidneys,  Tumor  Splenis,  Icterus. 
Cause  of  death  : Piroplasmosis.  Histological  examination  of  muscles  : Striations  dis- 
tinct.^ Fatty  degeneration  of  the  following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra 
spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius.  Histo- 
l ogical  examination  of  nerve  sciatic  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 

i 

225  x 40  a. 

1 

225  x 40  ft. 

1 

225  x 40  ft. 

Quad,  ext,  cruris. 

2 

224  x 140  a.,  430  x 
32  //. 

— 

~ 

— 

Supra  spinatus  . . 

— 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti 

1 

140  u 

— 

— 

— 

— 

Loncrissimus  dorsi . 

3 

240//.,  140  o.,  200  a. 

— 

— 

— 

— 

Psoas 

1 

460  x 120  //. 

2 

460  x 120  ft.,  300  x 
60  «. 

— 

— 

Masseter  . . 

2 

75  ft.,  48  ft. 

2 

340  x 75//.,  280  X 
48  ft. 

2 

340  x 75  //  280  x 
48  ft. 

Splenius  . . 

1 

1,400  x 200  ft.  . . 

H.  11299. 

History:  Horse-sickness  experiment;  P.M.  No.  12356,  12.1.18  ; interim  several 
hours.  Path.  anat.  diagnosis  : Hydrothorax,  Hydropericardium,  Ecchymosis  endocardii 
Oedema  Capitis,  Hypersemia  and  Oedema  Pulmonum.  Fatty  degeneration  of  liver, 
Hypersemia  of  stomach.  Cause  of  death  : Horse-sickness.  Histological  examination  of 
muscles  : Striations  fairly  distinct.  Fatty  degeneration  of  the  following  muscles  ; 
Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi, 
Psoas,  Masseter  and  Splenius.  Inter-muscular  connective  tissues  of  the  Supra  spinatus, 
Masseter  and  Splenius  oedematous.  Histological  examination  of  nerve  sciatic  : Normal. 


410 


Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts 

Measurements 
of  cysts. 

No. 

of 

cysts 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 

6 

56  x 40  80  x 

56  y.,  152  x 40  ft., 
360  x 45  fjL.,  120‘x 
48  y.,  480  X 64  y. 

7 

400  x 40  y.,  450  x 
40  y.,  200  x 38 
620  x 48  fi.,  640  X 
48  y.,  120  x 32 
550  X 40  fl. 

Quad.  ext.  cruris . . 

2 

48  fX.,  96  x 46  fx.  . . 

7 

88  x 16  80  x 50  y. 

120  x 32  ft.,  48  x 
24  y„  96  X 48  a., 
120x  32  fi.t  104  X 
24  u. 

1 

80  y. 

Supra  spinatus  . . 

— 

— 

1 

200  x 24  y. 

* 

— 

Triceps  ext.  cubiti . 

1 

80  X 64  y. 

— 

— 

— 

— 

Longissimus  dorsi . 

2 

360  x 64  «.,  380  x 
38  (i. 

1 

200  x 40  ft. 

1 

200  X 40  y. 

Psoas 

— 

— 

— 

— 

— 

— 

Masseter  . . 

2 

160  X 40  //.,  104  X 
32  a.  ‘ 

— 

— 

— 

— 

Splenius  . . 

7 

112  x 32  a.,  400  x 
40  a.,  304  x 48  tt., 
64  ft.,  40  it.,  32  tt., 
32  y.  ' 

7 

112  x 32  y.,  400  x 
40  y.,  304  x 48  u„ 
64  y.,  40  /(.,  32  y., 
32  y. 

H.  10973. 

History  : Dourine  experiment  ; P.M.  No.  12349,  8.1.18;  interim  1 hour.  Path, 
anat.  diagnosis  : Cachexia,  Necrosis  of  os  pedis.  Parasitic  infection  of  stomach  and 
intestines.  Cause  of  death  : Killed  on  account  of  poor  condition.  Histological  examina- 
tion of  muscles  : Striations  distinct.  No  degenerative  changes  in  the  following  muscles  : 
Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi. 
Psoas,  Masseter  and  Splenius.  Histological  examination  of  nerve  sciatic  : Neuritis. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

Measuremenls 

No. 

of 

Measurements 

of 

of 

Measurements 

cysts. 

of  cysts. 

cysts. 

of  cysts. 

cysts. 

of  cysts. 

Gluteus  . . 













Quad.  ext.  cruris  . . 

— 

— 

— 

— 

— 

Supra  spinatus  . . 

— 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti . 

— 

— 

— 

— 

— 

— 

Longissimus  dorsi . 

— 

— 

— 

— 

— 

— 

Psoas  . . 

— 

— 

1 

370  x 32  y. 

— 

— 

Masseter  . . 

— 

— 

1 

500  X 120  tt. 

— 

— 

Splenius  . . 

1 

140  x 60  y. 

— 

H.  11438. 


History:  Pernicious  Anaemia  experiment;  P.M.  No.  12301,  14.1.18;  interim 
several  hours  ; condition  fair.  Path.  anat.  diagnosis  : Hvdropericardium,  Ecchymosis 
Endocardii,  Emphysema  of  lungs,  Ecchymosis  of  costal  pleura  arid  serosa  of  intestines  ; 
Tumor  Splenis  ; Hyper*mia  of  stomach  ; fatty  degeneration  of  heart,  kidneys  and 
muscular  tissue.  Cause  of  death  : Pernicious  Anaemia.  Histological  examination  of 
■muscles  : Striations  distinct  . Fatty  degeneration  of  the  following  muscles  : Gluteus, 
Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas, 
Masseter  and  Splenius.  Histological  examination  of  nerve  sciatic  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Haematoxylin  Stain.  Haem-eosin  Stain.  Haem-sudan  Stain 


Muscle. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 













Quad.  ext.  cruris . 

— 

— 

— 

— 

— 

— 

Supra  spinatus  . . 

1 

320  x 40  y. 

1 

320  x 40  y. 

i 

320  x 40  y. 

Triceps  ext.  cub  ti 

— 

— 

— 

— 

— 

— 

Longissimus  dorsi . 

— 

— 

— 

— 

— 

— 

Psoas 

— 

— 

i — 

— 

— 

— 

Masseter  . . 

1 

32  y.  :. 

i 

160  x 32  y. 

i 

140  x 32  y. 

Splenius  . . 

— 
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H.  11106. 

History:  Horse -sickness  experiment ; P.M.  No.  12145,  10.10.17  ; interim  1£  hours, 
Path.  anat.  diagnosis  : Slight  hydropericardium,  Ecchymosisendocardii  Cirrhosis  of  liver. 
Oedema  ■ f subcutaneous  tissues  of  head  and  neck,  Icterus  universalis.  Cause  of  death  : 
Killed.  Histological  examination  of  muscles  : Striations  fairly  distinct.  Fatty  degenera- 
tion of  the  following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps 
ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius.  Inter-muscular  tissue 
of  the  Masseter,  and  Splenius  muscles  oedematous.  Histological  examination  of  nerve 
sciatic  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 













Quad.  ext.  cruris. 

2 

64  y.,  32/r. 

2 

176  X 64  a.,  96  x 
32  /a.  ' 

1 

80  Li. 

Supra  spinatus  . . 
Triceps  ext.  cubiti 

i 

40  /( 

i 

720  x 40  ft. 

— 

— 

i 

40  /( 

1 

280  X 40  ft. 

— 

— 

Longissimus  dorsi . 

— 

— 

— 

— 

2 

240  x 32  ft.,  96  x 40 y 

Psoas 

— 

— 

— 

— 

— 

Masseter  . . 

— 

— 

— 

— 

— 

— 

Splenius  . . 

— 

H.  11082. 

History:  Pernicious  Anaemia  experiment;  P.M.  No.  12413,  30.1.18;  interim 
H hours  ; poor  condition.  Path.  anat.  diagnosis  : Anaemia,  Hydropericardi 1 m,  Ecchy- 
mosis  epicardii  ; fatty  degeneration  of  liver  and  kidneys.  Cause  of  death  : Killed, 
Pernicious  Anaemia.  Histological  examination  of  muscles  : In  some  fatty  fibres  striations 
indistinct.  Fatty  degeneration  of  the  following  muscles  : Gluteus,  Quad.  ext.  • ruris, 
Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius. 
Histological  examination  of  nerve  sciatic  : Normal. 


Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 





__ 



- 

Quad.  ext.  cruris. 

— 

— 





Supra  spinatus  . . 

— 

— 

— 

— 

Triceps  ext.  cubiti 

4 

300  x 80  a.,  280  x 
40  ft.  200x  100  u. 
200  X 40  /i.  ‘ 

3 

300  x 80  ft.,  300  X 
100  ft.,  240  X 40  ft. 

3 

300  X 80  u . 300  X 
100  ft.,  240x  40/(  . 

Longissimus  dorsi . 

1 

600  x 60 

1 

600  x 60  u. 

1 

(>00  x 60  u. 

Psoas 

— 

— 

1 

280  x 30  «. 

1 

280  X 30  It. 

Masseter  . . 

— 

— 



' 

— 

— 

Splenius  . . 

— 

— 

— 

— 

— 

H.  11319. 

History  : In  a drug  experiment;  P.M.  No.  12051,  29.8.17:  interim  1£  hours; 
poor  condition.  Path.  anat.  diagnosis  : Poverty,  old  age.  Spiroptera  and  Gastrophilc  in- 
fection, Atrophy  f liver  and  kidneys.  Cause  of  death  : Killed  on  account  of  poor  condit ion. 
Histological  examination  of  muscles  : Striations  distinct.  No  degenerative  changes 
in  the  following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext. 
cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius.  Histological  examination  of 
nerve  sciatic  : Normal. 
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Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 

3 

460  x 60  «.,  300  x 
40  a.,  500  x 60  /(. 

- 

- 

- 

— 

Quad.  ext.  cruri9. 

2 

540  x 40  300  X 

80  fl. 

3 

200  X 40  fl.,  400  X 
60  ft  , 720x  40  fl. 

1 

540  x 60  fl. 

Supra  spinatus  . . 

1 

720  x 56  «. 



— 

— 

— 

Triceps  ext.  cubiti 

1 

800  X 120  a. 

— 

— 

— 

Longissimus  dorsi . 

1 

200  x 20  /(. 

1 

720  X 48  fl 

— 

— 

Psoas 

— 

— 

— 

— 

— 

— 

Masset  er  . . 

— 

— 

1 

200  X 80  fl. 

— 

— 

Splenius  . . 

— 

— 

— 

— 

H.  11309. 

History  : Horse-sickness  experiment;  P.M.  No.  12034,  24.8.17;  interim  several 
hours  ; condition  fair.  Path.  anat.  diagnosis  : Hydropericardium  Hydrothorax,  Eechy- 
rnosis  endocard  i ; Stasis  left  lung ; Oedema  capitis  et  colli;  Hvpersemia  of  stomach  and 
intestines  ; paralysis  of  oesophagus  ; fatty  degeneration  of  the  liver.  Cause  of  death  : 
Horse-sickness.  Histological  examination  of  muscles  : Striations  indistinct  in  some 
fatty  fibres.  Fatty  degeneration  of  the  following  muscles  : Gluteus,  Quad.  ext.  cruris, 
Supra  spioatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius. 
Histological  examination  of  nerve  sciatic  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

'Gluteus  . . 

2 

80 fi.,  50 ft. 

2 

1240  x 80  u,  680  X 
250  u.  ‘ 

2 

1240  x 80  fi.,  680  x 
250  fl. 

Quad.  ext.  cruris 

— 

— 

— 

— 

— 

— 

Suora  spinatus  . . 

— 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti 

— 

— 

— 

— 

— 

— 

Longissimus  dorsi 

4 

32/1.,  112  fl..  120  u., 

06  fl. 

4 

320  X 32  u..  424  X 
112  a..  240  X 

4 

307  x 32  »,  220  x 
06  u.,  424  X 112  u., 
80  x 32 

Psoa3 

120/1.,  220x96  fl. 

Masseter  . . 

— 



— 

— 

— 

— 

Splenius  . . 

— 

— 

1 

640  x 56  ^ 

— 

— 

H.  11255. 

History:  Pernicious  Anaemia  experiment;  P.M.  No.  12445,  7.2.18;  interim  4 
hours  ; condition  fair.  Path.  anat.  diagnosis  : Tumor  Splenis  ; fatty  degeneration  of 
myocardium  ; Ecchymosis  epicardium  ; pigmentation  of  liver.  Cause  of  death  : Pernicious 
Anaemia.  Histological  examination  of  muscles  : Striations  indistinct  in  some  fatty 
fibres.  Fatty  degeneration  of  the  following  muscles  : Gluteus,  Quad.  ext.  cruris, 
Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius. 
Histological  examination  of  nerve  .sciatic  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 

1 

320  x 40  u. 









Quad.  ext.  cruris 

— 

— 

— 

— 

— 

Supra  spinatus  . . 

— 

— 

— 

— 

2 

80  x 32  u.,  320  x 
48  fl. 

Triceps  ext.  cubiti 

— 

— 

— 

— 

— 

Longissimus  dorsi 

— 

— 

1 

360  x 80  ft. 

1 

360  x 80  n. 

Psoas 

— 

— 

1 

400  X 48  fl. 

1 

400  x 48  n . 

Masseter  . . 

2 

1920  X 120  a.,  240  X 

80  fi. 

— 

— 

— 

— 

Splenius  . . 

. 3 

280  x 40  n„  260  x 
38  fl.,  370  x 40  fi. 
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H.  11326. 

History  : Horse-sickness  experiment ; P.M.  No.  12451,  8.2.18  ; interim  4J  hours  ; 
condition  fair.  Path.  anat.  diagnosis  : Anaemia,  Marasmus,  Hydroperi card i urn , Atrophy 
of  myocardium,  Peritonitis.  Cause  of  death:  Embolic  Peritonitis.  Histological  examination 
of  muscles  : Striations  distinct.  No  degenerative  changes  in  the  following  muscles  : 
Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi, 
Psoas,  Masseter  and  Splenius.  Histological  examination  of  nerve  sciatic  : Normal. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Hacmatoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

. of 
cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

°l 

cysts. 

Measurements 
of  cysts. 

Gluteus 







_ 



_ 

Quad.  ext.  cruris 

1 

— 

— 

— 

— 

— 

Supra  spinatus  . . 

— 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti 

— 

— 

— 

— 

— 

— 

Longissimus  dorsi 

1 

600  x 80  y. 

1 

600  x 80  /i. 

1 

600  X 80  y. 

Psoas 

— 

— 

— 

— 

— 

— 

Masseter  . . 

' 

— 

— 

— 

— 

— 

Splenius  . . 

6 

640  X 140  1000  X 

300  400  X 

100  /(.,  880  X 

280  y.  460  x 
100  y.,  1500  x 
100  y. 

• * H.  11305. 

History  : Horse-sickness  experiment ; P.M.  No.  12425,  2.2.18  ; condition  fair.  Path, 
anat.  diagnosis  : Extravasations  of  left  endocardium,  Atelectasis  and  Broncho  Pneu- 
monia : fatty  degeneration  of  liver.  Tumor  Splenis,  Enteritis.  Cause  of  death  : Broncho 
Pneumonia.  Histological  examination  of  muscles  : Striations  indistinct  in  some  fatty 
fibres.  Slight  fatty  degeneration  of  the  following  muscles  : Gluteus,  Quad.  ext.  cruris, 
Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius. 
Histological  examination  of  nerve  sciatic  : Normal. 


Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 







_ 





Quad.  ext.  cruris 

— 

— 

1 

640  x 40  y. 

— 

— 

Supra  spinatus  . . 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti 

— 

— 

— 

— 

— 

— 

Longissimus  dorsi 

— 

— 

— 

— 

— 

— 

Psoas 

— 

— 

1 

80  x 40  u. 

Masseter  . . 

— 



— 

— 

Splenius  . . 

| 

— 

— 

— 

— 

— 

H.  11418. 

History  : Drug  experiment;  P.M.  No.  12452,  8.2.18;  interim  3 hours  ; condition 
fair.  Path.  anat.  diagnosis  : Hyperaemia  and  oedema  pulmonum ; pigmentation  of 
liver,  Tumor  Splenis  ; fatty  degeneration  of  the  kidneys  ; Enteritis.  Cause  of  death  : 
Tbxaemia.  H istological  examination  of  muscles  : In  some  fatty  fibres  striations  in- 
distinct. Fatty  degeneration  of  the  following  muscles  : Gluteus,  Quad.  ext.  cruris, 
Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi.  Psoas,  Masseter  and  Splenius. 
Histological  examination  of  nerve  sciatic  : Normal. 
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Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

1 of 
cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus  . . 

1 

40  ((. 

1 

160  x 40  a. 

1 

160  x 40  u. 

Quad.  ext.  cruris 

1 

4S  it 

1 

320  x 48  a. 

1 

320  x 48  /(. 

Supra  spinatus  . . 
Triceps  ext.  cubiti 

— 

— 

— 

— 

— 

— 

— 

! 

— 

— 

— 

Longissimus  dorsi 

— 

— 

— 

— 

— 



Psoas 

— 

— 

— 

— 

— 

— 

Masseter  . . 

75  fi.,  42  fi. 

2 

270  x 75  /(.,  320  X 
42  u. 

2 

270  x 75  320  X 

42  fi. 

Splenius  . . 

~ 

1 

300  x 60  y. 

H.  11201. 

History  : Pernicious  Anaemia  experiment ; P.M.  No.  12450,  9.2.18  ; interim  several 
hours  ; condition  fair.  Path.  anat.  diagnosis  : Tumor  Splenis  fatty  degeneration  of 
heart,  liver  and  kidneys  ; Hyperaejnia  of  stomach  and  intestines.  Cause  of  death  : Acute 
Pernicious  Anaemia.  Histological  examination  of  muscles  : In  some  fatty  fibres  striations 
indistinct.  Fatty  degeneration  of  the  following  muscles  : Gluteus,  Quad.  ext.  cruris, 
Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius. 
Histological  examination  of  nerve  sciatic  : Normal. 


Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain. 

Haem-eo3in  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 







* 



- 

Quad.  ext.  cruris 

1 

432  X 48  fi. 

1 

432  X 48  fi. 

— 

— 

Supra  spinatus  . . 

6 

440  X 40  fi.,  340  X 
100  ft.,  460  X 80  fi; 
440  x 48  u.,  480  X 
80  ft.,  450  x 48  u. 

Triceps  ext.  cubiti 

— 

— 

— 

— 

— 

— 

Longissimus  dorsi 

— 

— 

— 

— 

— 

— 

Psoas 

— 

— 

— 

— 

2 

400  x 40  /(.,  180  x 

60  fi. 

Masseter  . . 

1 

35  u 

1 

280  x 35  fi. 

i 

280  x 35  fi. 

Splenius  . . 

1 

60  fi 

i 

40  ft. 

H.  10971. 

History  : Horse-sickness  experiment';  P.M.  No.  12476,  12.2.18;  interim  1 hour;  con- 
dition fair.  Path.  anat.  diagnosis  : Hydrothorax,  Hydropericarclium,  Petechiae,  epicar- 
dium  Ecchymosis  endocardii,  fatty  degeneration  of  liver,  Tumor  Splenis)  Hypersemia  of 
stomach  and  intestines,  Hyperaemia  of  kidneys.  Cause  of  death  : Horse-sickness.  Histo- 
logical examination  of  muscles  : In  some  fatty  fibres  striations  indistinct.  Fatty 

degeneration  of  the  following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra  spinatus, 
Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius.  Histological 
examination  of  nerve  sciatic  : Not  examined. 

Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Haematoxylin  Stain.  j Haem-eosin  Stain.  ' Haem-sudan  Stain. 


Muscle. 

I 

No. 

No. 

No. 

of 

Measurements 

of 

Measurements 

of 

Measurements 

cysts. 

of  cysts. 

cysts. 

of  cysts. 

cysts. 

of  cysts. 

Gluteus  . . 





_ 



1 

9G  X 40  ft. 

Quad.  ext.  cruris 

— 

— 

I 

— 

1 

80  X 40  fi. 

Supra  spinatus  . . 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti 

— 

— 

1 

— 

— 

Longissiuinus  dorsi 

— 

— 

1 

— 

— 

— 

Psoas 

— 

— 

j 

— 

— 

' 

Masseter  . . 

— 

— 

1 

— 

— 

— 

Splenius  . . 

1 ~ 

~ 
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H.  11290. 

History:  Pernicious  Anaemia  experiment;  P.M.  No.  12473,  12.2.18;  interim 
several  hours.  Path.  anat.  diagnosis  : P.M.  changes  advanced.  Tumor  Splenis, 

Hypersemia  of  lungs,  stomach  and  intestines  ; fatty  changes  in  myocardium.  Cause  of 
death  : Pernicious  Anaemia.  Histological  examination  of  muscles  : Striations  indistinct 
in  some  fatty  fibres.  Fatty  degeneration  of  the  following  muscles  : Gluteus,  Quad, 
ext.  ruris,  Supra  spinatus,  Triceps  ext.  cubiti,  Longissimus  dorsi.  Psoas,  Masseter 
and  Splenius.  Histological  examination  of  nerve  sciatic  : Normal. 

Microscopical  Exam,  ok  Sections  of  Muscles  for  Saroosporidia  Infection. 


Haeinatoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

Muscle. 

No. 

No. 

No. 

of 

Measurements 

of 

Measurements 

of 

Measurements 

cysts. 

of  cysts. 

cysts. 

of  cysts. 

cysts. 

of  cysts. 

Gluteus 

1 

40  u 

1 

160  x 40  y. 

1 

80  a. 

Quad.  ext.  cruris 

— 

— 

— 

1 

120  x 40  y. 

Supra  spinatus  . . 

— 

— 

— 

— 

4 

960  x 32  440  x 

30  800  x 40 

800  X 48  y. 

Triceps  ext.  cubiti 

— 

— 

— 

— 

i 

880  x 40  y. 

Longissiumus  dorsi 

— 

— 

— 

— 

— 

— 

Psoas 

— 

— 

1 

80  X 40  a. 

— 

40  u.,  32  y. 

Masseter  . . 

— 

— 

1 

240  x 48  y. 

Spleniu9  .. 

r 

H.  11507. 

History  : Horse-sickness  experiment;  P.M.  No.  12470,  11.2.18;  interim  several 
hours.  Path.  anat.  diagnosis  : Hyperaemia  and  Oedema  pulmonum,  Ecchymosis 

Epicardii,  Tumor  Splenis  ; fatty  degeneration  of  heart,  liver  and  kidneys  ; Haemorrhagic 
gastritis,  Enteritis,  dissolutio  sanguinis.  Cause  of  death  : Horse-sickness.  Histological 
examination  of  muscles  : In  some  of  the  fatty  fibres  striations  indistinct.  Fatty  de- 
generation of  the  following  muscles  : Gluteus,  Quad.  ext.  cruris,  Supra  spinatus, 
Triceps  ext.  cubiti,  Longissimus  dorsi,  Psoas,  Masseter  and  Splenius.  Histological 
examination  of  sciatic  nerve  : Normal. 


Microscopical  Exam,  of  Sections  of  Muscles  for  Sarcosporidia  Infection. 


Muscle. 

Haematoxylin  Stain.  . 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 













Quad.  ext.  cruris 

1 

240  x 40  y. 

1 

240  x 40  //. 

— 

— 

Supra  spinatus  . . 

— 

— 

— 

— 

i 

240  x 24  y. 

Triceps  ext.  cubiti 

— 

— 

— 

— 

— 

— 

Longissimus  dorsi 

— 

— 

1 

400  x 32  y. 

— 

— 

Psoas 

* 

— 

1 

440  X 32  y. 

— 

— 

Masseter  . . 

— 

— 



— 

— 

Splenius  . . 

. 

— 

— 

H.  10972. 

History  : Dourine  experiment;  P.M.  10.4.17;  condition  poor;  interim  1 hour. 
rath.  anat.  diagnosis  : Anaemia  ; Atrophy  of  the  liver,  spleen  and  kidneys  ; cystic 
kidneys,  calcareous  nodules  parasitic  in  lungs.  Cause  of  death.  : Killed  10.4. 17.  Histo- 
logical examination  of  muscles  : No  degenerative  changes  in  the  following  muscles  and 
striations  distinct  : Gluteus,  Quad.  ext.  cruris,  Supra  spinatus,  Triceps  ext.  cubiti, 
Longissimus  dorsi,  Psoas,  Masseter  and  Splenius.  Histological  examination  of  sciatic 
nerve  : Round  cell  infiltration. 
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Microscopical  Exam,  of  Section’s  of  Muscles  for  Sarcosporidi v Infection.' 


Muscle. 

Haematoxylin  Stain. 

Haem-eosin  Stain. 

Haem-sudan  Stain. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

No. 

of 

cysts. 

Measurements 
of  cysts. 

Gluteus 









’ 



Quad.  ext.  cruris 

— 

— 

— 

— 

— 

— 

Supra  spinatus  . . 

— 

— 

— 

— 

— 

— 

Triceps  ext.  cubiti 

— 

— 

— 

— 

— 

— 

Longissimus  dorsi 

— 

— 

— 

— 

— 

— 

Psoas 

— 

— 

. 

— 

— 

— 

Masseter  . . 

— 

— 

— 

— 

— 

— 

Splenius  . . 

' 

RESUME.: 


No.  of 
Sheep. 

Cause  of  Death. 

Microscopic  Examination 
of  Sections. 

Total 
number 
of  cysts 
observed 
in  the 
muscle 
sections. 

Greatest 
number 
of  cysts 
observed 
in  a 
section. 

dition. 

Muscles. 

Nerve 

Sciatic. 

S.  10819 

Normal  sheep.  Killed 

Good 

Normal 

Normal 

21 

4 

S.  8354 

for  material. 

Killed.  Poor  condition 

Poor 

169 

32 

S.  8638 

(Verminosis). 

Blue  Tongue,  Sequel  of 

Fair 

32 

. 12 

S.  8753 

Poor 

„ 

14 

2 

S.  8639 

Cachexia 

,, 

17 

3 

S.  8671 

Sequel  to  Bleeding  for 

Fair 

,, 

,, 

149 

30 

S.  8694 

Blue  Tongue  Vaccine 
Blue  Tongue  . . 

Good 

23 

4 

S.  13249 

Black  Quarter 

Fair 

,, 

17 

3 

S.  8821 

Bleeding  for  Blue 

Fair 

36 

5 

S.  8825 

Tongue  Vaccine. 
Bleeding  for  Blue 

4 

1 

S.  No 

Tongue  Vaccine. 
Verminosis 

Poor 

Inter-muscular  con- 

28 

4 

Number 
Lamb.  No 

Exposure 

Fair 

nective  tissues 
oedematous. 
Post-mortem 

0 

0 

Number 
S.  9613 

Verminosis  (killed)  . . 

Poor 

changes. 

Inter-muscular  con- 

38 

8 

S.  11579 

Verminosis 

nective  tissues 
sometimes  oede- 
matous. 

Inter-muscular  con- 

32 

3 

S.  No 

nective  tissues 
oedematous. 

Fatty  degeneration 
of  muscular  tissue 
Inter-muscular  con- 

• 

74 

15 

Number 
S.  No 

Invagination  of  Ileum 

Fair 

nective  tissues 
oedematous. 

Fatty  degeneration 

32 

5 

Number 
S.  11663 

Good 

of  the  muscular 
tissue. 

Normal  ... 

32 

5 

S.  12826 

Black  Quarter 

,, 

15 

2 

S.  12976 

Poor 

,, 

6 

2 

S.  13541 

Verminosis 

,, 

6 

2 

S.  13185 

Black  Quarter 

Good 

,, 

10 

3 

S.  13231 

,, 

,, 

2 

2 

S.  13127 

Poor 

„ 

8 

3 

S.  7381 

Verminosis 

Inter-muscular  con- 

331 

40 

S.  11557 

Heartwater 

Good 

nective  tissues 
oedematous 
Normal 

17 

2 

S.  10907 

Cachexia  (Verminosis) 

Poor 

,, 

45 

4 

S.  1288 

Black  Quarter 

Good 

- 

” 

21 

4 
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RESUME. 


No.  of 

Cause  of  Death. 

Con- 

Microscopical  Examination 
of  Sections. 

Total 
number 
of  cysts 
observed 
in  the 
muscle 
sections. 

Greatest 
number 
of  cysts 

Horae 

dition. 

Muscles. 

Sciatic 

Nerve 

observed 
in  a 
section. 

H.  9876 

Horse-sickness 

Fair 

Inter-muscular  con- 
nective tissues 
sometimes  oede- 
matous. 

Normal 

17 

3 

V 

H.  9868 

” 

Inter-muscular  con- 
nective tissues 
sometimes  oede- 
matous. 

" 

15 

3 

H.  9861 

>» 

- 

Inter-muscular  con- 
nective tissues 
sometimes  oede- 
matous. 

' 

0 

0 

H 9923 

Sequel  of  Horse-sick- 
ness. 

Poor 

Inter-muscular  con- 
nective tissues 
sometimes  oede- 
matous. 

3 

1 

H.  10014 

Killed.  Debility,  sequel 
of  Horse-sickness. 

Fatty  degeneration 
of  muscular  tissue. 

7 

2 

H.  9455 

Killed  on  account  of 
poor  condition. 

Fatty  degeneration 
of  muscular  tissue. 

” 

13 

2 

H.  10970 

Killed  on  account  of 
poor  condition. 
Dourine  experiment. 

Normal 

Neuritis 

0 

0 

H.  11402 

Killed.  Paralysis  of 
oesophagus.  Horse- 
sickness,  sequel  of 

Fair 

' 

Fatty  degeneration 
of  muscular  tissue. 

Inter-muscular  con- 
nective tissues 
sometimes  oede- 
matous. 

Normal 

1 

1 

H.  11539 

Sequel  of  Horse-sick- 
ness. 

Normal 

6 

1 

H.  10870 
H.  11299 

Piroplasmosis 

Horse-sickness 

Fatty  degeneration 
of  muscular  tissue. 

Fatty  degeneration 
of  muscular  tissue. 

Inter-muscular  con- 
nective tissues 
sometimes  oede- 
matous . 

„ 

19 

45 

3 

7 

H.  10973 

Killed  on  account  of 
poor  condition. 
Dourine  experiment. 

Poor 

Normal 

Neuritis 

3 

1 

H.  11438 

Pernicious  Anaemia  . . 

Fair 

Fatty  degeneration 
of  muscular  tissue. 

Normal 

6 

1 

H.  11106 

Killed.  Sequel  of  Horse- 
sickness. 

” 

Inter-muscular  con- 
nective tissues 
sometimes  oede- 
matous. 

11 

2 

H.  11082 

Pernicious  Anaemia  . . 

Poor 

Fatty  degeneration 
of  muscular  tissue. 

15 

4 

H.  11319 

Toxaemia.  Drug  ex- 
periment. 

” 

Normal 

14 

3 

H.  11369 

Horse-sickness 

Fair 

Fatty  degeneration 
of  muscular  tissue. 

19 

4 

H.  11255 

Pernicious  Anaemia  . . 

” 

Fatty  degeneration 
of  muscular  tissue. 

13 

4 

H.  11326 

Peritonitis  (embolic).. 

Poor 

Normal 

9 

6 

H.  11305 

Broncho  Pneumonia. . 

Fair 

Slight  fatty  degene- 
ration of  muscular 
tissue. 

2 

1 

H.  11418 

Toxaemia 

” 

Fatty  degeneration 
of  muscular  tissue. 

13 

2 

H.  11261 

Pernicious  Anaemia  . . 

” 

Fatty  degeneration 
of  muscular  tissue. 

15 

6 

H.  10971 

Horse-sickness 
Dourine  animal. 

Poor 

Normal 

Not 

examined 

2 

1 

H.  11290 

'Pernicious  Anaemia  . . 

Fair 

Fatty  degeneration 
of  muscular  tissue. 

Normal 

13 

4 

H.  11507 

Horse-sickness 

Fatty  degeneration 
of  muscular  tissue. 

” 

5 

1 

H.  10972 

Killed  on  account  of 
poor  condition. 
Dourine  animal. 

Poor 

Normal 

Neuritis 

0 
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Summary  of  Results. 

The  results  of  the  examination  of  the  sections  of  the  following 
skeletal  muscles,  viz.,  gluteus,  quadriceps  extensor  cruris,  supra- 
spinatus,  triceps  extensor  cubiti,  longissimus  dorsi,  psoas,  masseter 
and  splenius  and  of  sections  of  the  peripheral  nei'ves  collected  from 
27  sheep  and  26  horses,  are  as  follows: — • 

Sarcosporidial  cysts  were  found  in  26  of  the  27  sheep  examined, 
the  exception  being  a six  weeks’  old  lamb.  No  sarcosporidial  cysts 
were  observed  in  three  of  the  26  horses  examined. 

The  greatest  number  of  cysts  found  in  sections  of  the  above- 
mentioned  skeletal  muscles  of  a sheep  was  331,  and  the  greatest 
number  of  cysts  observed  in  a section  was  40  (S.7381). 

With  the  exception  of  two  instances  in  which  a fatty  degener- 
ation of  the  skeleton  muscles  was  observed,  viz.,  S. 11579  and  Sheep 
(no  number),  no  degenerative  changes  were  found  in  the  skeletal 
muscular  tissue,  and  no  pathological  changes  were  observed  in  the 
peripheral  nerves. 

An  oedematous  condition  of  the  intermuscular  connective 
tissue  was  found  in  some  instances  in  sheep  in  poor  condition. 

The  symptoms  described  as  characteristic  in  sheep  affected  with 
“ Scrapie,”  such  as  pruritis,  loss  of  wool,  and  loss  of  muscular  power 
were  not  observed ; the  poor  condition  observed,  in  some  instances, 
was  associated  with  worm  infection  (strongylus  contortus  and  oeso- 
phagostomum  columbianum). 

The  greatest  number  of  cysts  found  in  sections  of  the  above- 
mentioned  muscles  of  a horse  was  45,  and  the  greatest  number 
observed  in  a section  was  seven  (H.  11299). 

A fatty  degeneration  was  observed  in  the  muscles  of  horses 
dying  from  Horse-sickness  and  Pernicious  Anaemia,  Piroplasmosis 
and  Toxaemia,  the  degeneration  in  these  cases  being  attributed  to 
the  effect  of  the  toxins  produced  by  these  diseases ; in  some  instances 
the  intermuscular  tissue  was  oedematous  (Horse-sickness  cases). 

No  changes  were  noted  in  the  peripheral  nerves,  with  the  ex- 
ception of  three  horses  affected  with  Dourine,  in  which  a neuritis 
was  found  to  exist. 

Horses  affected  with  Dourine  showed  little  or  no  sarcosporidial 
infection. 

Symptoms  characteristic  for  Lam-ziekte  in  cattle  were  not 
observed  in  the  sheep  and  horses  from  which  the  muscular  and  nerve 
tissues  were  collected  and  examined. 
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A Condition  Produced  in  Cattle  by  Feeding  on  Maize 
Infected  with  Diplodia  zea. 


BY 

i).  T.  Mitchell,  M.R.C.V.S.,  Senior  Veterinary  Research  Officer, 
Pietermaritzburg , Ratal. 

During  recent  years,  in  various  parts  of  Vatal,  a number  of 
cases  of  paralysis  in  cattle  have  occurred  when  the  animals  have 
been  allowed  access  to  mealie  lands  for  grazing-  purposes  m the 
latter  part  of  the  winter. 

It  is  customary,  in  this  Province,  when  harvesting  mealies,  to 
discard  all  cobs  which  are  badly  formed,  and  these  cobs  are  either 
left  on  the  stalk  or  dropped  on  the  ground.  In  this  way,  when  the 
cattle  are  changed  to  old  lands,  there  are  considerable  numbers  of 
old  and  damaged  cobs  lying  around,  which  have  been  exposed  to 
the  weather  for  some  months,  and  these  are  readily  eaten  by  the 
cattle.  Owing  to  this,  and  to  the  fact  that  the  cobs  are  found  to 
be  very  mouldy  in  many  of  the  districts,  it  has  been  suspected  by 
farmers,  in  areas  where  the  paralysis  among  cattle  occurs,  that  this 
condition  is  due  to  eating  a large  quantity  of  these  diseased  mealies. 
Positive  experimental  evidence  on  the  subject  was,  however,  lack- 
ing. Feeding  tests,  carried  out  at  the  Veterinary  Research  Labora- 
tory, Pretoria,  with  material  (mealies  on  cob)  obtained  in  the  Ixopo 
Division,  Vatal,  failed  to  give  any  positive  results.  The  animals 
used  in  these  experiments  were  two  sheep,  two  goats,  one  calf  and 
one  mule.  The  experiments  were  continued  for  three  weeks,  during 
which  time  the  calf,  sheep  and  goats  received  an  average  total  of 
33  lbs.  of  cobs  per  week,  and  the  mule  15'5  lbs.  per  week. 

During  the  last  five  weeks  of  the  tests  soaked  mealies  were 
given.  One  heifer  was  fed  on  a culture  of  the  fungus,  grown  on 
crushed  maize  for  from  one  to  one-and-a-half  months;  this  animal 
consumed  23  lbs.  of  this  material  between  19th  and  31st  March. 
Vo  symptoms  other  than  a slight  loss  of  weight  could  be  observed  in 
any  of  the  animals  under  observation. 

From  the  subsequent  experiments  on  Diplodia-infeeted  maize 
it  would  appear  that  the  quantities  fed  at  Pretoria  were  too  small 
to  produce  effects,  or,  what  is  more  probable,  that  the  supply  of  cobs 
forwarded  for  experiment  contained  only  a small  percentage  of  in- 
fected grains. 

Reference  to  these  experiments  will  be  found  in  a pamphlet 
(Science  Bulletin,  Vo.  7 of  1916),  published  by  Dr.  Van  der  Bvl  of 
the  Division  of  Plant-Pathology. 

This  pamphlet  gives  a detailed  description  of  Diplodia  zea  with 
photographs  of  infected  maize  cobs  and  should  be  consiilted  by  those 
interested  in  the  following  feeding  tests:  — 

From  these  previous  experiments  it  was  concluded  that  the 
maize  so  infected  had  no  harmful  effect  on  animals  to  which  it  was 
fed.  2 8 
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Although  the  results  were  fairly  conclusive,  the  experience  of 
many  farmers  pointed  definitely  to  the  harmful  results  of  allowing 
cattle  to  graze  in  those  mealie  lands  where  cobs  were  abundant  and 
for  the  first  few  days,  at  any  rate,  constituted  almost  the  sole 
article  of  diet. 

For  this  reason  it  was  decided  to  commence  a series  of  experi- 
ments at  the  Maritzburg  Laboratory  utilising  mealie  cobs  obtained 
from  farms  where  the  disease  had  recently  occurred. 

Through  the  assistance  of  Mr.  Power,  Senior  Veterinary 
Surgeon,  Natal,  sufficient  material  was  obtained  for  the  tests  from  * 
farmers  in  the  Estcourt  Division.  Some  cobs  were  forwarded  to  the 
Government  Botanist,  Pretoria,  for  determination  of  the  infecting 
fungus  present  and  were  reported  on  by  him  as  follows : “ The 
mealie  cobs  referred  to  in  your  Minute  of  30th  September  last  are 
infected  with  the  fungus  Diplodia  zea.” 

For  the  tests  four  oxen  were  selected  which  had  been  on  the 
station  for  about  two  years  and  had  been  fed  only  on  grass  in  the 
paddocks  adjoining  the  Laboratory.  These  animals  were  about  five 
years  old  and  in  good  condition.  During  the  experiments  they  were 
tied  up  in  the  stable  and  watered  by  hand  with  water  obtained  from 
the  river  close  by.  The  mealies  on  the  cob  were  fed  as  received  from 
the  farmers  but  in  all  cases  only  the  mealie  grains  were  eaten,  the 
central  core  being  rejected.  It  is,  therefore,  difficult  to  say  definitely 
what  weight  of  material  was  actually  eaten.  The  weights  given  refer 
to  the  weight  of  the  complete  cobs  as  fed. 

Experiment  I. — Ox  Vo.  SS. 

4/9/16. — Commenced  feeding  with  cobs  from  lot  A. 

14/9/10. — 270  lbs.  consumed.  No  symptoms  shown. 

14/9/16. — Commenced  feeding  with  cobs  from  lot  B. 

18/9/16. — Animal  showed  marked  incoordination  of  movements 
rising  with  difficulty  and  falling  over  frequently  on  attempting  to 
walk.  Salivation  present  and  slight  lachrymation,  coat  staring. 
Faeces  normal  and  no  rise  of  temperature.  Quivering  of  the 
muscles  of  the  shoulder  and  flank  present  Animal  still  feeding  and 
appetite  only  slightly  impaired. 

19/9/16. — Marked  paralysis,  animal  lying  down  and  off  feed. 

19/9/16. — 90  lbs.  of  mealies  from  lot  B consumed  up  to  this 
date,  making  a total  of  360  lbs.  in  all,  consumed  by  this  animal. 
Feeding  of  cobs  discontinued. 

20/9/16. — Condition  unaltered.  Animal  was  still  able  to  rise 
but  only  remained  up  for  a short  time  before  collapsing  on  the 
ground.  On  being  walked  round,  the  animal  showed  symptoms  of 
an  atonic  condition  of  the  muscles  of  the  fore  and  hind  limbs,  knuck- 
ling over  at  the  fetlocks.  These  symptoms  being  chiefly  marked  in 
the  forelimbs.  Weakness  of  the  muscles'  of  the  loins  also  apparent. 

21/9/16,, — Animal  lying  down  and  unable  to  rise. 

22/9/16. — Paralysis  not  so  marked.  Animal  able  to  get  up. 

23/9/16. — Paralysis  not  so  marked.  Animal  feeding. 

24/9/16. — Paralysis  not  so  marked.  Animal  feeding. 

25/9/16  to  4/10/16. — Animal  still  feeding  but  unable  to  stand 
on  being  lifted. 
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5/10/1G. — Animal  able  to  stand  for  short  periods,  on  being 
lifted.  Knuckling  over  at  the  fetlocks. 

6/ 10/10. — Able  to  walk  for  short  distances,  still  knuckling  over 
at  the  fetlocks. 

7/10/10. — Slight  improvement  noted.  Animal  placed  in  the 
paddock  to  graze. 

S/10/16  to  10/10/16. — Animal  steadily  improving,  able  to  walk 
well,  but  still  shows  marked  stiffness. 

10/10/16  to  17/10/10. — Improvement  continues,  slight  stiffness 
still  apparent  and  knuckling  over  at  the  fetlocks  occasionally. 

24/10/10. — Stiffness  has  completely  disappeared,  animal 

occasionally  knuckles  over  at  the  front  fetlocks  on  being  driven  but 
otherwise  shows  no  clinical  symptoms. 

1/11/16. — Only  occasional  knuckling  noted.  Animal  may  now 
be  considered  to  have  almost  completely  recovered.  Obsei'vations 
t h eref or e discontinued. 

During  the  test  very  little  loss  of  condition  was  noted.  This 
was  due  to  the  fact  that  the  animal  was  only  off  feed  for  a very  short 
time  and  also  that  .there  were  no  thermic  disturbances.  Afier  the 
feeding  on  mealie  cobs  were  discontinued  veld  hay  was  administered 
and  during  the  time  that  the  animal  was  unable  to  rise  some  sugar 
cane  was  given  as  an  additional  ration. 

Experiment  II. — Ox  No.  90. 

7 9 10. — Commenced  feeding  on  mealies  from  lot  B. 

14/9/10. — 180  lbs.  consumed.  Xo  symptoms  shown. 

20/9/16. — 270  lbs.  consumed.  Animal  still  remains  normal  and 
■turned  out  to  graze  on  this  date.  This  animal  was  afterwards  kept 
under  observation  but  no  symptoms  of  disturbance  of  locomotion  were 
•observed. 

Experiment  III. — Ox  No.  94. 

9/9/10. — Commenced  feeding  on  mealies  from  lot  C. 

14/9/10. — 105  lbs.  consumed.  Xo  symptoms  apparent. 

18/9/10. — Slight  stiffness  noted  on  progression,  slight  quivering 
<of  the  muscles  of  the  flank.  Xo  other  symptoms  evident. 

19/9/10. — Animal  unable  to  rise  without' assistance.  Stands  on 
being  lifted  but  walks  with  difficulty,  and  shows  marked  partial 
paralysis  of  the  hind  quarters.  Collapses  on  the  ground  after- 
walking  a few  steps  falling  forward  on  its  head  as  though  the  fore 
legs  had  suddenly  refused  to  bear  weight.  Slight  salivation  pre- 
sent and  marked  lachrymation.  Animal  still  feeds  but  only  a small 
quantity  eaten.  Up  to  this  date  90  lbs.  of  lot  D have  been  con- 
sumed, making  a total  of  225  lbs.  in  all.  Feeding  on  mealie  cobs 
discontinued,  and  a ration  of  veld  hay  administered. 

20/9/10. — Animal  lying  down  with  the  head  turned  on  one  side 
of  the  body.  Fairly  profuse  lachrymation  and  slight  salivation 
present.  Unable  to  rise  or  to  stand  on  being  lifted.  Slight  con- 
stipation present.  An  additional  ration  of  sugar  cane  administered, 
which  was  fairly  readily  eaten. 

21/9/10. — Marked  improvement  in  condition  noted.  Animal 
able  to  stand  for  a short  time  on  being  lifted,  but  not  able  to  walk. 


22/9/16. — Marked  improvement  continued  to  be  made.  The 
animal  still  shows  a marked  degree  of  paralysis,  principally  of  the 
hind  quarters,  but  is  able  to  stand  for  considerable  periods  on  being 
lifted.  Progression  is  very  difficult  and  slow  and  associated  with 
marked  stiffness  of  the  fore  legs  in  particular.  The  appetite  is  very 
much  improved. 

23/9/16  to  25/9/16. — Animal  improving  rapidly.  Standing 
most  of  the  time  and  feeds  well. 

26/9/16. — Recovery  has  now  progressed  so  rapidly  that  the 
animal  was  turned  out  to-day  into  the  paddock  to  graze. 

3/10/16. — Examination  of  the  animal  to-day  shows  that  recovery 
is  now  complete.  Xo  ill  effects  shown  from  the  experiment  other 
than  a slight  loss  of  condition. 

Experiment  71  . — Ox  To.  87. 

31/8/16.— Commenced  feeding  on  mealies  from  lot  C. 

3/9/16. — 90  lbs.  consumed  up  to  this  date.  Animal  standing,, 
quivering  of  the  muscles  of  the  hind  legs,  flank  and  shoulder 
evident.  Slight  lachrvmation  and  salivation  apparent.  Coat  star- 
ing', head  carried  low,  back  arched  and  legs  spread  out  far  apart 
under  the  animal.  Appetite  diminished.  Progression  slow  and 
difficult,  accompanied  by  marked  inco-ordination  of  movement  in 
the  limbs,  with  lateral  swaying  of  the  hind  quarters  and  high  step- 
ping movements  of  the  fore  legs. 

4/9/16. — Lachrymation  and  salivation  more  pronounced.  Other 
symptoms  as  on  the  previous  day. 

6/9/16.— Animal  lying  down  and  unable  to  rise  or  to  stand  on 
being  lifted.  Refuses  to  place  any  weight,  on  the  legs.  Muscles; 
flaccid  but  exhibiting  the  normal  degree  of  sensibility.  Tail  para- 
lysed and  animal  is  only  able  to  move  the  tip  when  attempting  t(» 
drive  away  flies.  Appetite  completely  lost. 

7/9/16. — Animal  shows  marked  improvement,  able  to  stand  on 
being  lifted  and  feeds  fairly  well.  Marked  paralysis  still  apparent. 
Animal  unable  to  walk  without  assistance. 

8/9/16. — Animal  again  lying  down  and  unable  to  stand  on 
being  lifted.  Up  to  this  date  135  lbs.  of  cobs  had  been  consumed, 
and  feeding  on  these  was  still  continued.  A ration  of  sugar  cane 
was  now  administered  as  the  animal  ceased  to  eat  the  cobs. 

9/9/16  to  13/9/16. — Lying  continually  and  feeding  fairly 
well.  Eats  cane  ravenously  and  occasionally  feeds  on  some  of  the 
mealie  cobs,  which  are  left  in  such  a position  as  to  be  always  avail- 
able. Paralysis  of  the  limbs  complete  and  the  animal  makes  no 
attempt  to  rise  or  to  stand  on  being  assisted  to  its  feet. 

14/9/16. — Animal  lying  stretched  out  on  the  ground  and  is 
unable  to  support  itself  on  its  brisket.  Later  in  the  day  the  animal 
was  found  to  be  in  extremis  and  so  was  killed  for  post  mortem . 

Post-mortem  Notes. 

Xo.  281.  Date  of  death,  14/9/16.  Place,  Allerton. 

Distinctive  No.  87.  Species,  cattle.  Breed.  Shorthorn.  Sexr 
male.  Age,  5 years.  Colour,  Red.  Condition,  Poor.  Rigor  mor- 
tis, not  present.  Appearance  of  flesh,  normal.  Fat,  small  in 


amount.  Peritoneal  cavities,  no  fluid.  Pericardium,  10  c.c.  clear  fluid. 
Peritoneal  cavities,  normal.  Peritoneum,  normal.  Lungs,  partly 
collapsed;  right  lung,  marked  hyperaemia.  Left  lung,  marked  liyper- 
aemia  in  patches;  anterior  lobe,  greyish  hepatisation  and  marked 
hyperaemia.  Mediastinal  glands,  acute  hyperaemia.  Trachea, 
acute  injection  of  mucous  membrane.  Heart,  left  endocard,  normal; 
right  endocard,  normal  ; both  partly  empty.  Mvoeard,  firm.  Epicard, 
extravasations  and  aborisations  of  vessels.  Liver,  lobulation  very  dis- 
tinct. Pile  ducts,  normal.  Periportal  lymph  glands,  normal.  Capsula 
glissoni,  normal.  Gall  bladder,  distended  with  semi-fluid  bile.  Spleen, 
enlarged.  Capsula,  normal.  Trabeculae,  indistinct.  Pulpa,  soft. 
Malpighi’s  bodies  distinct.  Stomach,  1st,  2nd  and  3rd  normal;  4th, 
slight  diffuse  hyperaemia.  Small  Intestines.  Dudenum,  strong 
patchy  hyperaemia;  mucosa  thickened.  Jejunum,  catarrhal  exudate 
present.  Ileum,  well  marked,  patchy'’  hyperaemia ; vessels  injected. 
Large  Intestines. — Caecum,  strong  diffuse  hyperaemia.  Colon," 
marked  diffuse  hyperaemia.  Rectum,  normal.  Kidneys,  acute  dif- 
fuse hyperaemia  of  both.  Capsula,  easilv  detached.  Bladder,  dis- 
tended with  clear  yellow  urine. 

Cause  of  Death. — Mueo-enteritis  and  Xephritis. 

General  .A  otes  on  the  Experiment. 

(n)  With  the  exception  of  ox  Xo.  ST,  the  feeding-  on  the  mealie 
cobs  was  discontinued  as  soon  'as  the  first  symptoms  were  shown. 
In  the  case  of  this  latter  animal  the  feeding  was  continued  up  to 
the  time  of  death.  It  is  considered  that  had  the  feeding  of  cobs 
been  discontinued  on  the  7/9/ IG,  when  marked  symptoms  of  im- 
provement were  shown,  death  would  not  have  ensued.  In  the  other 
animals  under  experiment  no  medical  treatment  of  any  sort  was 
administered,  and  the  recovery  in  their  cases  is  attributed  to  the 
fact  that  as  soon  as  the  first  symptoms  of  paralysis  or  inco-ordina- 
tion of  movement  were  first  observed,  the  animals  were  not  given 
anv  more  mealie  cobs.  The  additional  ration  of  sugar  cane,  which 
was  administered  in  their  case,  could  not  be  supposed  to  have  any 
special  curative  influence  other  than  that  exercised  in  general  by 
the  good  nursing  which  was  accorded  to  the  cattle.  The  amount 
of  cobs  fed  to  the  experimental  animals  was  considerable.  In  the 
case  of  Ox  Xo.  87,  it  will  be  observed  that  although  this  animal 
consumed  the  smallest  quantity,  it  was  followed  by  fatal  results  and 
that,  although  a similar  quantity  of  mealie  cobs  of  the  same  lot  was 
fed  to  animal  Xo.  94,  this  animal  recovered.  The  effect  produced 
would  doubtless  depend  on  the  degree  of  infection  of  any  particular 
lot  of  cobs  with  fungus,  but  in  view  of  the  above-mentioned  fact,  it 
would  appear  that  the  particular  idiosyncrasy  of  the  animal  was  also 
a determining  factor. 

The  general  health  of  the  animals  in  experiment  did  not  seem 
to  be  greatly  affected.  The  appetite  was  maintained  and  with 
the  exception  of  a slight  degree  of  diarrhoea  in  the  earlier  stages 
no  derangement  of  the  stomach  or  intestines  could  be  noted.  In  the 
later  stages  constipation  was  present: 

Practically  no  elevation  of  temperature  was  noted  and  it  was 
on  this  account,  associated  with  the  fact  that  the  appetite  was 
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maintained  well  throughout  that  there  was  such  a slight  loss  of 
condition  in  the  animals  during  the  experiments. 

The  foregoing  experiments  demoxrstrated  conclusively  that  the 
feeding  of  oxen  with  mealie  cobs  infected  with  Diplodia  zea  produced 
a condition  in  the  Laboratory  experimental  animals,  which  was 
indistinguishable  from  that  occurring  in  cattle  which  gained  access 
to  mealie  lands  and  it  was,  therefore,  concluded  that  the  conditions 
were  one  and  the  same.  As  it  was  still  not  possible  to  say  what  was 
the  actual  exciting  cause  of  the  intoxication — whether  it  wras  due  to 
the  fungus,  to  the  products  of  its  metabolism  or  to  alterations  in  the 
starchy  content  of  the  grain  on  which  the  fungus  was  growing;  a 
series  of  experiments  were,  therefore,  undertaken  to  elucidate  these 
points. 

Through  the  kindness  of  Dr.  van  der  Byl  a pure  culture  of 
Diplodia  zea  was  obtained  and  a number  of  preliminary  experiments 
undertaken  in  order  to  ascertain  under  what  conditions  fhe  fungus 
could  be  grown  in  bulk  on  maize,  etc. 

After  some  preliminary  work  it  was  found  that  the  Diplodia 
would  grow  well  at  2T  ('.  in  Masons  jars,  filled  with  sterile  maize- 
The  lids  of  these  jars  had  a half-inch  opening  drilled  through  to 
allow  for  inoculation  of  the  medium  with  fungus  spores.  The  maize 
medium  was  prepared  from  healthy  crushed  grains  which  after 
being  moistened  slightly  with  water  and  placed  in  the  Masons  jars 
was  sterilized  in  the  autoclave  on  two  occasions  on  successive  days. 
Medium  so  prepared  which  proved  sterile  on  incubation  for  48  hours, 
was  infected  with  spores  of  Diplodia  through  the  opening  in  the  lid 
and  incubated  at  27  C.  for  two  months,  growth  was  fairly  rapid 
and  at  the  end  of  14  days  the  whole  mass  was  permeated  with  white 
mycelial  threads.  To  wards  the  later  stages,  about  the  sixth  week, 
considerable  discolouration  and  shrinkage  of  the  medium  occurred 
and  at  the  end  of  two  months  a firm  brownish  black  mass  was  pre- 
sent in  the  jars,  which  on  microscopic  examination  contained  myriads 
of  spores  of  Diplodia  zea.  Thirty  of  these  jars  were  utilised  for 
production  of  the  material  for  test. 

Experiment  V .—Ox  No.  93. 

20/9/17. — Fed  21  lbs.  of  culture.  Consumed  readily. 

22/9/17. — At  examination  in  morning  animal  showed  a 
tendency  to  stumble,  but  otherwise  no  symptoms  were  apparent- 
Unchanged  during  the  day. 

23/9/17. — Animal  lying  down  unable  to  rise.  Off  feed  P.  44r 
B.  38.  General  hyperaesthesia  present,  markedly  so  to  sounds  in 
the  vicinity.  Muscles  of  shoulder  and  flank  quivering.  Eyes  wide 
open.  Pupils  dilated.  Unable  to  stand  on,  being  lifted  up.  Tail 
flaccid.  T7o  attempt  made  to  support  weight  on  legs.  Muscles  feel 
relaxed.  On  needle  puncture  of  leg  muscles  the  animal  evinces 
little  discomfort  and  there  is  no  reflex  contraction. 

24/9/17. — Lying  down  unable  to  rise.  Feeding  a little  on  cane 
tops,  condition  not  so  pronounced  as  on  previous  day.  Animal 
brighter,  no  marked  hyperaesthesia.  Pulse  44.  Eespirations  22. 

25/9/17. — -Animal  standing  up,  off  fore  leg  shows  knuckling 
over  the  fetlock,  possibly  due  to  injury  to  forearm  in  lying  down. 
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Forearm  swollen  from  knee  to  near  elbow  joint.  Faeces  passed  for 
first  time  this  morning-  since  commencement  of  test,  consistence 
normal,  but  covered  with  a slimy  catarrhal  looking  material  and  very 
dark  in  colour. 

26/9/17. — Lying  down  all  day,  but  feeding  on  green  food. 

27/9/17. — Animal  able  to  walk  around  and  feeds  well.  Off 
fore  leg  showing  signs  of  injury,  otherwise  normal.  Xo  thermal 
reaction  recorded  throughout  the  test. 


Experiment  VI. — Ox  So.  Do. 


20  lbs. 
tinned. 


of  culture  administered.  Refused  to  feed,  test  discon- 
Experiment  1 II. — Ox  So.  SS. 


13/11  17. — Fed  with  20  lbs.  culture. 

14/11/17. — All  had  been  consumed. 

16/11/17. — Fed  an  additional  7 lbs. 

Result. — Negative.  This  beast  never  showed  any  symptoms. 


Experiment  T III. — Ox  No.  SI.  * 

12  11/17. — Fed  20  lbs.  of  culture.  All  rapidly  consumed. 

14/11/17. — 7 a. m.,  off  feed,  animal  staggering  when  loosened 
from  reirn. 

4 p.m. — Lying  down,  unable  to  rise,  unable  to  stand  when 
lifted.  Muscles  quivering  (similar  to  Ox  Xo.  93,  fed  20/9/17). 

15/11/17. — Condition  unchanged,  off  feed. 

16  11/17 — Condition  unchanged.  Legs  swollen,  fed  with  cane 
top,  which  was  readily  eaten. 

17/11/17. — Standing  up  and  feeding  fairly  well.  From  this 
date  the  animal  recovered  rapidly  and  was  turned  out  in  paddock 
on  23/11/17,  i.e.,  12  days  after  commencement  of  experiment. 

Xo  thermal  reaction  recorded. 


Sotes  on  the  Experiments. 

It  will  be  seen  that  of  the  three  animals  which  partook  of  the 
culture  of  Diplodia  on  sterile  maize  in  quantities  of  20  lbs.  each,,  two 
developed  symptoms. 

These  symptoms  resembled  those  produced  by  feeding  on  in- 
fected cobs,  but  the  onset  after  the  commencement  of  feeding  was 
shorter — the  symptoms  were  much  more  acute.  The  period  during 
which  clinical  symptoms  were  shown  was  shorter  and  recovery  more 
rapid.  These  differences  can  be.  accounted  for  by  the  fact  that  the 
animals  received  a large  dose  of  more  highly  concentrated  material 
than  was  the  case  in  the  cob  fed  animals. 

The  absence  of  symptoms  in  Ox  Xo.  <3S,  which  received  a larger 
dose  than  either  of  the  other  two  reacting  animals,  may  have  been 
due  to  o tolerance  resulting  from  an  attack  in  the  preceding  year. 

Conclusions. 

From  these  experiments  it  was  concluded  that  a condition  in- 
distinguishable, clinically,  from  that  produced  by  feeding  on  in- 
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f'ected  cobs  or  occurring  naturally  in  infected  mealie  lands  could  be 
set  up  by  feeding  on  a culture  of  Diplodia  zea,  grown  on  sterile 
maize. 

Investigations  were  now  continued  in  order  to  ascertain  whether 

(a)  An  allied  species  of  fungus  grown  on  maize  would  produce  simi- 
lar clinical  symptoms  in  animals  fed  on  the  resulting  culture ; and 

( b ) whether  Diploidaj  zea  grown  on  any  other  medium  would  repro- 
duce similar  symptoms  in  animals  to  which  the  culture  was  fed. 

Dr.  Van  der  13yl,  who  was  consulted  on  the  first  point,  sug- 
gested the  use  of  Mucor  mucedo,  and  a batch  of  jars  containing 
sterile  maize  media  was  infected  with  a culture  which  he  kindly 
supplied  me  with.  Incubation  was  carried  out  under  similar  condi- 
tions to  those  employed  in  connection  with  the  preparation  of 
Diplodia  cultures. 

Experiment  IX. — Ox  No.  81. 

8/1/18. — Fed  with  19|  lbs.  Mucor  mucedo  on  Maize  media. 

No  Thermal  reaction. 

llesult. — Negative. 

For  the  elucidation  of  the  second  point  a number  of  different 
media  were  prepared,  but  for  some  time  the  Diplodia  resisted 
attempts  at  culture  en  masse.  The  desired  result  was  eventually 
achieved  with  a medium  consisting  of  finely  chopped  hay  with 
which  was  incorporated  sufficient  oatmetl  porridge  to  cover  the 
straws  with  a thin  coating  but  not  sufficient  to  make  the  mass  pasty. 
This  medium  was  sterilized  in  the  same  way  as  the  maize  media 
and  was  found  to  remain  sterile  on  incubation. 

The  Diplodia  grew  on  this  open  media  very  freely,  even  more 
rapidly  than  on  the  maize  media. 

Experiment  X. — Heifer  To.  109. 

25/3/1918.— Fed  with  191  lt>s. 

No  reaction.  Negative. 


Observations  on  these  Experiments. 

Although  observations  on  one  animal  only  cannot  be  regarded 
os  absolutely  conclusive,  the  results  obtained  in  experiments  IX 
and  X would  serve  to  indicate  that  (1)  cultures  of  Mucor  in  maize 
media  are  incapable  of  producing  clinical  symptoms  such  as  are  to 
be  noted  in  animals  fed  on  Diplodia  infected  maize,  and  that  (2) 
Diplodia  grown  on  a medium  containing  a minimum  quantity  of 
starch  and  sugar  is  harmless  when  fed  to  cattle. 

General  Conclusions. 

(1)  That  a disease  in  cattle  characterised  by  inco-ordination  of 
movement  and  paralysis  is  set  up  by  feeding  on  mealie  cobs  which 
are  infected  with  Diplodia  zea. 

(2)  That  cultures  of  Diplodia  zea  grown  on  sterile  maize  when 
fed  produce  clinical  symptoms  indistinguishable  from  those  set  up 
by  feeding  on  infected  cobs. 
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(3)  That  the  intensity  of  the  symptoms  and  the  mortality  de- 
pend upon  the  quantity  fed  and  on  the  percentage  of  infection  pre- 
sent in  the  grains. 

(4)  That  cultures  of  allied  species  of  fungi  grown  on  maize  are 
incapable  of  setting  up  similar  clinical  symptoms. 

(5)  That  the  causal  factor  is  not  the  fungus  itself  but  must  be 
looked  for  in  the  material  which  is  formed  as  o result  of  the  inter- 
action of  Diplodia  zea  during  its  development  in  the  starchy  con- 
tent of  the  maize  grains. 

A brief  descri])tion  of  the  disease  as  it  occurs  under  veld  condi- 
tions is  herewith  given. 


General  Description. 

Geographical  distribution  : In  Natal  the  reports  of  the  presence 
■of  the  disease  would  appear  to  be  limited  to  the  high  veld  parts  of 
the  country,  and  in  these  areas  reports  of  a disease  in  cattle 
resembling  this  condition  have  been  very  common  during  the  last 
two  seasons.  In  most  cases  it  has  been  impossible  to  entirely 
■eliminate  all  other  factors  such  as  poisoning  by  poisonous  plants, 
■etc.,  owing  to  lack  of  opportunity  to  investigate  each  outbreak  that 
is  reported,  but  it  may  be  taken  that  cases  of  the  disease  have 
■occurred  in  most  of  the  liigh-veld  mealie  producing  centres  of  this 
Province.  The  losses  have  been  most  severe  during  the  last  season 
m the  Estcourt  Division,  and  it  was  fyom  this  district  solely 
that  the  material  was  obtained  for  experimental  purposes.  Reports 
of  a few  outbreaks  have  also  come  to  hand  from  the  Ixopo  Division, 
but  material  obtained  from  this  district  failed  to  reproduce  the 
■disease  in  animals  at  the  Research  Laboratory,  Onderstepoort. 

Seasonal  Occurrence. — The  disease  is  limited  to  the  late  winter 
months,  •Tilly  to  September.  This  is  the  period  when  veld  grazing 
is  very  scanty  and  it  is  the  custom  for  farmers  to  turn  their  cattle 
at  this  time  into  the  mealie  lands  for  better  feed. 

Animals  Affected. — The  disease  is  limited  to  cattle,  animals  of 
all  ages  and  sexes  being  equally  susceptible.  Some  reports  have 
mentioned  the  fact  that  sheep  were  also  susceptible  but  up  to  the 
present  it  has  not  been  possible  to  confirm  this.  Horses,  mules  and 
donkeys  would  not  appear  to  be  susceptible  as  these  animals  graze 
over  the  same  area  where  cattle  are  dying  of  the  disease  without 
suffering  any  harmful  results.  No  cases  have  been  recorded  of 
goats  or  pigs  having  been  affected. 

Aetiology. — The  disease  is  only  found  associated  with  mealie 
lands  and  it  is  popularly  supposed  by  the  farmers  of  the  affected 
areas  that  it  is  caused  by  feeding  on  mealie  cobs  which  have  lain  for 
some  months  on  the  ground.  In  the  experimental  investigations 
mealies  which  had  been  subjected  to  these  conditions  were  found  to 
be  capable  of  producing  a similar  train  of  symptoms  and  this  sup- 
ports the  opinion  of  t lie  fanners.  Examination  of  the  cobs  fed 
revealed  the  fact  that  a very  great  percentage  were  infected  with  the 
fungus  Diplodia  zea.  Experimental  evidence  has  shown  that  cultures 
■of  Diplodia  zea  in  sterile  maize,  when  fed  to  animals,  can  set  up 
clinical  symptoms  which  are  indistinguishable  from  those  shown  in 
animals  contracting  the  disease  naturally,  and  further  experiments 
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The  Effects  Produced  on  Cattle  by  Feeding  on 
Paspalum  dilatatum  Infected  with  a Species  of 
Ergot,  Claviceps  paspali. 

BY 

j).  T.  Mitchell,  M.R.C.Y.S.,  Senior  Veterinary  Research  Officer, 
F iet  er  in  a /•  it  zb  u rg , .Y  a ta  J . 

The  cultivation  of  paspalum  on  an  extensive  scale  as  cattle  feed 
in  this  Province  is  of  comparatively  recent  date,  and  although  during 
the  first  few  years  the  results  justified  the  labour  involved,  in  recent 
years  it  has  been  noted,  that  in  cattle  which  were  allowed  access  to 
the  paspalum  lands  at  certain  season,  symptoms  of  co-ordination  of 
movement  appeared  in  a large  percentage  of  the  animals  which  dis- 
appeared slowly  on  changing  the  grazing  ground  to  natural  veld. 

Serious  outbreaks  were  reported  from  various  parts  of  the  Pro- 
vince and  of  these  four  were  investigated. 

Two  of  these  occurred  in  Fmvoti  County,  one  involving  a large 
dairy  herd  and  the  other  a number  of  young  stock,  heifers  and  oxen. 
A third  outbreak  was  reported  from  the  Town  TTill,  near  Maritzburg, 
and  clinical  symptoms  were  found  to  be  present  in  about  50  per  cent, 
of  the  cows  of  a dairy  herd.  A number  of  young  oxen  and  heifers 
at  the  Government  Experimental  Farm,  Cedara,  were  inspected  at  an 
enquiry  held  there,  and  were  found  to  be  affected  with  characteristic 
symptoms,  identical  with  those  noted  in  previous  outbreaks. 

In  all  these  cases  symptoms  had  appeared  in  the  cattle  grazing 
on  paspalum  pastures  which  were  in  the  seeding  stage,  and  in  each 
case  it  was  noted  that  a very  large  percentage  of  the  heads  of  the 
grasses  were  infected  with  a fungus  of  the  “ergot”  type.  Specimens 
were  collected  and  submitted  to  Dr.  Pole  Evans,  Plant  Pathologist, 
who  reported  that  the  fungus  present  was  Claviceps  paspali,  which 
had  been  noted  in  other  parts  of  the  world  to  produce  a similar  train 
of  symptoms  to  those  shown  by  the  cattle  in  the  affected  herds  under 
observation. 

Of  the  species  of  ergot  which  are  known  to  possess  de- 
finite poisonous  principles,  producing  pathological  or  functional 
alterations  in  man  and  animals;  the  best  known  is  Claviceps  pur- 
purea, the  ergot  which  infects  grain  and  rye-grasses.  The  distribu- 
tion of  this  fungus  is  very  wide-spread  and  its  toxic  properties  have 
been  recognised  since  the  earliest  times. 

A very  complete  historical  sketch  is  given  in  a pamphlet  bv  Brown 
and  Ranch,  published  by  the  Agricultural  College  of  Mississippi  in 
1915,  from  which  the  following  brief  summarv  is  made.  It  is 
stated  by  Wood  that  epidemics  of  ergotism  occurred  at  the  time  of 
Caesar  (B.C.  .190 — 44).  Pammel  records  frequently  epidemics  in 
France  from  the  ninth  to  the  thirteenth  centuary,  and  in  Spain  in 
the  12th  century.  In  Hesse  and  adjoining  provinces  an  epidemic 
occurred,  due  to  ergot  in  grain,  in  1590.  Freiburg  was  visited  in 
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1702.  Switzerland  in  1715-16.  Saxony  in  1716,  and  the  German 
States  from  1717  to  1736  and  1741-42.  From  1765-1769  infection  in 
rye  and  barley  was  widespread  tbrougliout  Sweden,  and  in  France 
an  outbreak,  particularly  prevalent  and  fatal  to  tbe  poorer  inhabi- 
tants, occurred  in  1816.  The  outbreaks  were  observed  to  follow 
rainy  seasons.  Femhming  points  out  that  owing  to  rains  in  1741 
many  cattle  succumbed  to  tbe  disease.  A general  epizootic  occurred 
in  Germany  in  cattle  in  1608  after  a particularly  rainy  season  asso- 
ciated with  ergotism  in  the  human  species.  In  America  outbreaks 
have  been  observed  in  1849.  in  New  York,  affecting  cattle  due  to 
feeding  on  infected  Poa  pretense.  Outbreaks  occurred  in  Philadel- 
phia in  1838,  in  Yew  York  in  1820  and  in  recent  vears  in  Yew  York, 
Iowa  and  Colorado. 

On  infected  grass  C.  paspali  is  easily  demonstrated,  its  appear- 
ance varying  according  to  the  stage  of  growth  of  the  fungus.  In  the 
ripe  heads  it  will  be  seen  to  consist  of  a small,  irregularly  rounded 
mass  of  a hard  brownish-grey  colour,  which  is  easily  brushed  off  and 
which  is  in  the  position  of  the  grain  which  it  has  replaced.  These 
bodies  are  known  as  “sclerotia,”  and  constitute  the  resting  form  of  the 
fungus  in  which  stage  it  is  capable  to  surviving  through  the  winter 
on  the  ground.  When  favourable  conditions  of  heat  and  moisture 
occur,  a slender  stalk  (stipes)  arises  from  the  sclerotium  bearing  a 
minute  yellowish  head,  about  1 m.m.  in  diameter,  in  the  substance  of 
which  are  the  panthecea  containing  asci  and  filiform  ascospores. 
Under  artificial  conditions  about  six  weeks  are  required  for  the  deve- 
lopment of  stipes  or  heads,  and  an  additional  18  days  for  the  pro- 
duction of  the  ripe  spores. 

Dissemination  of  the  spores  has  been  noted  to  be  brought  about 
by  a species  of  beetle  of  the  family  Carabidae,  which  collects  the 
spores  from  the  germinating  sclerotia  on  the  ground  and  on  climb- 
ing up  the  tall  stems  of'  the  grass  in  order  to  get  a high  point  to  fly 
from,  transmits  the  spores  to  the  flowering  heads  of  the  grasses. 
Here  a further  development  occurs.  The  pistil  of'  the  flower  is 
attacked  and  o mycelim  is  produced,  growing  as  a mass  of  thread 
between  the  glumes.  Condia  results  from  this  mass  and  a stick  sub- 
stance, popularly  known  as  “honey-dew”  is  formed,  which  materially 
assists  in  spore  dissemination.  The  condia  are  oval-shaped,  single 
cells  about  10  m.m.  long,  and  show  a cluster  of  granules  near  each 
extremity.  These  spores  are  transmitted  from  plant  to  plant  in 
various  wavs : by  insects  which  feed  on  the  honey-dew,  by  the 

movements  of  animals  feeding  in  the  infected  pasture  and  by  wind 
causing  contact  of  infection  with  healthy  heads.  In  cattle  grazing 
on  paspalum  infected  with  ergot  at  this  stage  of  its  development,  it 
will  be  noted  that,  hairs  in  the  lips,  cheeks,  upper  parts  of  the  legs 
and  along  the  abdomen  are  stuck  together  with  this  “ honey-dew  ” 
exudation.  From  the  mass  of  fungus  threads  the  ripe  sclerotia  is 
formed. 

The  symptoms  produced  in  cattle  by  feeding  on  ergotised  grass 
vary  according  to  the  species  of  the  infecting  ergots.  C.  purpurea 
sets  up  a very  definite  train  of  symptoms,  commencing  with  diar- 
rhoea, lameness  and  stiffness  in  the  limbs,  affecting  particularly  the 
lower  joints  associated  with  coldness  and  insensibility  of  the  parts 
affected.  This  is  followed  by  sloughing  of  the  part  and  separation 
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•of  the  dead  tissue,  usually  in  the  neighbourhood  of  a joint.  Portions 
of  a limb  may  be  sloughed  off,  for  example  a toe,  or  in  some  eases 
the  slough  may  involve  the  fetlock  joint,  resulting  in  separation 
occuring  at  this  point.  The  ears  and  tail  are  frequently  affected, 
partial  or  almost  complete  loss  resulting. 

Lesions  may  also  be  noted  affecting  the  mucous  membranes. 
Necrotic  patches  may  appear  on  the  buccal  mucous  membrane  and 
hyperaemia  affecting  the  intestinal  mucous  membranes  is  of  frequent 
^occurrence.  Abortion  very  frequently  occurs  in  animals  which  are 
pregnant.  There  is  little  systematic  disturbance  except  in  compli- 
cated cases  and  temperature  is  not  elevated. 

The  American  investigators,  Brown  and  Ranch,  to  whom  I am 
indebted  for  much  of  the  descriptive  matter  in  the  paper,  carried  out 
a series  of  animal  tests  in  1914-15  to  determine  whether  C. 
paspali  was  capable  of  producing  toxic  symptoms  in  animals.  Posi- 
tive results  were  obtained  by  feeding  guinea  pigs  on  the  ripe  selero- 
tia.  40-80  sclerotia,  when  fed  daily,  produced  symptoms  of  hvper- 
aesthesia,  and  after  a few  days  inco-ordination  of  movement  occurred 
resulting  in  death  after  a period  of  complete  paralysis.  Commercial 
ergot  extract  (('.  purpurea)  was  found  to  produce  no  distinct  ill 
effects.  The  administration  of  c.e.  on  four  successive  days  pro- 
duced only  temporary  sluggishness. 

The  ripe  sclerotia  given  to  calves  ad  hb  produced  hyperaesthesia 
-after  two  days,  and  inco-ordination  of  movement  followed  by 
frequent  naroxysms,  and  later  prostration  and  death. 

In  order  to  ascertain  whether  ('.  paspali,  which  is  known  to 
infect  a high  percentage  of  paspalum  lands  in  this  country,  would 
reproduce  the  symptoms  in  experimental  animals  which  were  ob- 
served in  America  in  animals  feeding  on  infected  pastures,  a series 
of  experiments  was  arranged  at  the  Veterinary  Research  Laboratory. 
Six  animals  were  selected  for  the  tests  and  the  ergot-infected  pas- 
palum was  collected  from  old  paspalum  lands  at  the  Government 
Experimental  Station  at  Cedara.  The  method  of  collection  was  by 
stripping  the  infected  heads  by  hand,  the  material  resulting  being  a 
mixture  of  portions  of  the  seed  heads  and  fairly  high  percentage  of 
ripe  sclerotia.  This  material  was  fed  within  a few  days  after  collec- 
tion. in  a mixture  of  bran  and  a small  quantity  of  chopped  lucerne. 

Experiment,  I. — Cow  No.  111. 

25/8/18. — Fed  with  23  lbs.  infected  heads.  Due  to  calve  in 
June  1918. 

27/8/18. — Consumed  12  lbs.  only.  The  following  symptoms 
were  noted. 

Standing  in  Stall. — Continuous  swaying  of  body  from  side  to 
side,  legs  unduly  extended  to  increase  base  of  support,  antroposteriorly 
and  laterally.  Supports  herself  by  resting  head  on  stall,  almost  falls 
on  broadside  when  attempting  to  change  position.  Marked  saliva- 
tion. Frothy  discharge  on  lips.  Slight  lachrymation.  Twitching 
of  tli e skeletal  muscles,  principally  biceps  and  gluteals,  and  at  flank. 

On  being  led  out. — Knuckling  over  at  fetlocks  fore  and  hind, 
falling  on  knees  with  nose  on  ground,  plating  of  legs  when  walkin'5' 
to  counteract  lateral  swaying.  Head  carried  fairly  high.  Marked 
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symptoms  of  hyperaesthesia  present,  and  marked  inco-ordination  of 
movements  of  limbs.  Falls  on  being’  turned  in  a circle,  leans  against 
stall  uprights  for  support.  Respirations  markedly  increased,  pulse 
tumultuous. 

28/3/ 18. — Condition  unchanged.  Swelling  developed  left  jawy 
hot  and  painful,  probably  the  result  of  bruising. 

29/3/18. — Condition  same  as  previous  day,  symptoms  of  stag- 
gering more  marked.  Rises  with  much  difficulty. 

30/3/18. — Symptoms  decreasing.  Feeding  commenced. 

31/3/18. — Symptoms  decreasing.  Feeding  fairly  well. 

2/4/18. — Animal  almost  recovered.  Feeding  normally. 

5/4/18. — Practically  recovered,  slight  abnormal  lifting  of  fore- 
legs when  led  out.  Swelling  under  jaw  disappeared. 

21/4/18.- — Turned  out  to  graze. 

Temperature  records  were  taken  from  25/3/18 — 21/4/18,  but  no 
marked  febrile  reaction  was  noted. 

Experiment  11.- — Heifer  No.  35. 

29/3/18. — Fed  with  11  lbs.  of  infected  heads  (balance  from  Cow- 
No.  111). 

30/3/18. — All  had  been  consumed. 

31/3/18. — Slight  salivation.  Slight  quivering  of  muscles  at 
flanks. 

No  increase  in  respirations.  Pulse  intermittent  and  very  rapid. 

1/4/18. — Symptoms  unchanged . 

2/4/18. — Fed  with  additional  10  lbs.  of  infected  heads. 

3/4/18. — Only  2 lbs.  consumed.  On  being  led  out  of  stall  occa- 
sional knuckling  over  at  fetlocks.  Plating  of  legs  when  walkings 
fore-legs  raised  as  though  the  beast  was  unable  to  see  the  ground.  Re- 
spirations increased,  pupils  markedly  dilated,  pulse  rapid.  Off  feed. 

4/4/18. — Symptoms  unchanged.  Losing  condition. 

7/4/18. — Symptoms  unchanged.  Feeding. 

9/4/18. — Quivering  of  muscles  has  ceased.  Feeding  well,  still 
slight  knuckling  over  at  fore  fetlocks  when  led  out  of  stall. 

14/4/18. — Still  slight  knuckling  over  at  fetlocks  when  led  out. 

22/4/18. — Animal  very  much  better.  Turned  out  to  graze. 

Temperature  records  were  taken  from  28/3/18 — 22/4/18.  No 
febrile  reaction  was  noted. 

Experiment  III. — Ox  No.  93. 

9/5/18. — Fed  9 lbs.  of  infected  paspalum  heads. 

11/5/18.7 — Tremors  of  muscles  of  hind  quarters  and  flanks,, 
marked  hyperaesthesia,  pulse  increased,  respirations  not  markedly 
so. 

12/5/18. — Marked  skeletal  tremors  of  general  muscles.  Knuck- 
ling over  fore  fetlocks  when  led  out.  Feeds  well. 

13/5/18.— Slight  swaying  from  side  to  side.  Lying  down,  rises 
with  ease.  Knuckling  at  fetlocks  when  walked.  Lateral  swaving 
and  staggering.  Symptomatic  of  inco-ordination  of  movements. 

14/5/18. — Improving— slight  lateral  swaying  when  standing. 

15/5/18. - Condition  unchanged,  marked  lateral  swaying,  feeds- 

well . 


It)  5/18  ami  IT  5/ IN. — Symptoms  as  on  15th. 

IS  5/18. — Condition  slightly  changed  for  the  better.  Feeding 

well. 

1!)  5/18. — Feast  decidedly  improved,  swaying  occasionally: 
Slight  tremor  hind  muscles,  faeces  still  harder  than  normal. 

20/5/18. — Symptoms  unchanged,  feeding. 

21/5/18.  -Symptoms  unchanged,  feeding. 

23/5/18. — Condition  considerably  improved.  Turned  out  in 
paddock. 

No  thermal  reaction  was  noted  during  this  period. 

Experiment  /I  . — Ox  No.  95. 

9/5/18. — Fed  9 lbs.  of  infected  Paspalum  heads. 

11/5/18. — Marked  tremor  of  muscles.  Slight  lachrymation. 
Knuckling  over  front  fetlock  points  when  led  out.  Marked  hyper- 
aesthesia,  respirations  and  pulse  very  much  increased.  Lateral  sway- 
ing. Feeds  well. 

12/5/18. — Symptoms  unchanged. 

13/5/18.-  Lying  down,  rises  with  difficulty,  continues  swaying 
and  staggering,  leaning  against  manger  for  support.  Muzzle  occa- 
sionally pushed  against  the  ground,  head  being  moved  continuously 
from  side  to  side. 

14/5/18. — Lying  down,  head  carried  fairly  well.  Hyperaesthe- 
sia  not  so  pronounced,  looks  better.  Respirations  hurried  and  jerky, 
rises  easily,  sways  laterally  when  standing.  Falls  down  easily. 
Pulse  weak  and  accelerated. 

15/5/18. — Condition  similar  to  that  present  on  14tli  but  not  so 
marked.  llyperaesthesia  present,  rapid  respirations.  Trembling 
muscular  tremors.  Dribbling  of  saliva.  Not  feeling  well.  Lateral 
swaying,  leans  against  manger  for  support  when  standing. 

1G/5/18. — Beast  had  broken  loose  during  night,  walks  with  stag- 
gering gait,  head  low.  Faeces  bal'd,  off  feed 

17/5/18. — Feeding  slightly.  Staggering  when  walked.  Faeces 
harder  than  normal.  Respirations  slightly  increased,  pulse  weak 
and  rapid. 

18/5/18. — Feeding  fairly  well.  Symptoms  practically  un- 
changed. 

19/5/18. — Feeding  well.  Standing  with  continuous  lateral 
swaying,  head  carried  low.  Staggering  when  led  out.  Knuckling 
over  of  fore  fetlocks.  Faeces  normal. 

20/5/18. — Symptoms  as  on  19th. 

21/5/ 18. — 'Symptoms  unchanged. 

23/5/18. — Feeding  well.  Continuous  swaying  of  body.  Muscu- 
lar tremors  still  pronounced.  Turned  out  into  paddock. 

No  thermal  reaction  was  noted  during  the  period — from  the  9th 
to  23rd  May — while  the  animal  was  under  observation  in  the  stall. 

Results. — From  these*  experiments  it  will  be  noted  that  feeding 
with  quantities  of  infected  heads  of  9 lbs. — 12  lbs.  produces  a 
definite  and  diagnostic  train  of  symptoms.  The  initial  symptoms 
appeared  in  each  case  on  the  second  day  after  the  infected  heads 
were  fed  to  the  animals,  and  were  characterised  by  muscular  tremors, 
hyperaesthesia,  increased  glandular  secretion  and  increases  in  respir- 
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ations  and  pulse  rate.  These  symptoms  were  rapidly  followed  by 
inco-ordination  of  movement,  lack  of  tone  of  the  leg  muscles,  loss  of 
appetite  and  constipation.  Recovery  was  noted  to  commence  about 
the  fifth  or  sixth  day,  and  from  this  onward  slow  improvement  was 
shown.  The  animals,  on  being  turned  out  to  graze,  were  kept  under 
observation  for  a further  period,  and  it  was  noted  that  recovery  could 
not  be  considered  to  be  complete  until  at  least  two  months  had 
elapsed  from  the  time  the  meal  of  infected  heads  was  partaken  of. 
Abortion  did  not  occur  in  Cow  No.  111.  The  animal  calved  normally 
three  months  later. 

In  order  to  get  some  information  as  to  the  quantity  of  sclerotia 
in  a pure  state  which  was  necessary  to  produce  symptoms  of  intoxi- 
cation, further  collections  of  infected  heads  were  made  at  Cedara  and 
the  ripe  Sclerotia  separated  at  the  Laboratory  by  hand.  This  pro- 
cedure was  found  to  be  very  tedious,  and  owing'  to  the  time  being 
rather  late  in  the  season  and  the  quantity  of  infected  heads  available 
being  rather  limited,  only  one  pound  weight  of  Sclerotia  could  be 
obtained. 

This  was  divided  into  two  lots  and  utilised  in  the  following 
experiments. 


Experiment  V. — Cow  No.  110. 

( a ) A six-year-old  Cow  No.  110,  was  drenched  on  May  9th,  1918, 
with  a full  emulsion  of  8 ozs.  of  sclerotia  in  water.  On  the  follow- 
ing day  slight  muscular  tremors  affecting  the  muscles  in  the  neigh- 
bourhood of  the  flank  and  elbow  were  noticed.  The  following  hay 
these  were  more  marked,  and  a pereeptable  degree  of  hyperaesthesia 
was  present.  The  animal,  however,  showed  no  inco-ordination  of 
movement  when  led  out.  These  symptoms  persisted  until  the  14th, 
on  which  date  the  animal  appeared  to  have  completely  recovered. 
No  further  systemic  disturbances  were  noted  until  the  observations 
were  discontinued  on  the  20th.  eleven  days  after  drenching. 


Experiment  T7. 

(b)  A 2^-year-old  Heifer  No.  102,  received  on  May  10th,  1918, 
a subcutaneous  injection  of  2.810  grammes  of  an  extract  of  ripe 
sclerotia,  prepared  as  follows: — 8 ozs.  of  sclerotia  were  numerated 
in  8 ozs.  water  for  24  hours  at  room  temperature.  The  mass  thus 
obtained  was  enclosed  in  butter  muslin  and  pressed  in  a small  meat 
press.  The  fluid  expressed  was  dried  rapidly  and  the  resulting 
jammy  extract  collected,  weighed  and  mixed  with  10  c.c.  of  water 
and  injected  under  the  skin  of  the  neck. 

Six  hours  after  the  inoculation  a rise  of  temperature  occurred 
reaching  its  highest  point  36  hours  after  the  injection,  viz.,  107  8F. 
The  site  of  the  inoculation  was  painful  to  the  touch  but  no  local 
swelling  resulted.’  On  the  morning  of  the  second  day  after  the  in- 
oculation the  temperature  had  dropped  to  101 -2F.  A normal  tem- 
perature was  reached  the  fourth  day  onwrards.  This  animal  exhib- 
ited no  other  clinical  symptoms. 
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General  Conclusions. 

(1)  The  feeding  of  cattle  in  the  Laboratory  on  heads  of  paspa- 
lum  infected  with  ripe  selerotia  of  Claviceps  paspali  produces 
systemic  disturbances  indicated  by  hyperaesthesia  and  inco-ordina- 
tion of  movements,  which  are  identical  with  those  noted  in  animals 
feeding’  naturally  on  infected  paspalum  lands. 

(2)  The  symptoms  appear  rapidly  after  a meal  of  infected  heads 
and  recovery  is  very  slow. 

(3)  The  absence  of  abortion  in  pregnant  animals  in  naturally 
contracted  cases  is  upheld  by  the  experiments. 

(4)  One  meal  of  niue  pounds  of  paspalum  heads  which  show  a 
fairly  high  degree  of  infection,  is  sufficient  to  produce  well-defined 
symptoms. 

(5)  The  minimum  quantity  of  pure:  selerotia  required  to  produce 
symptoms  which  could  be  recognised  clinically  is  about  8 ozs. 

(6)  Inoculation  in  one  case  of  an  extinct  of  the  selerotia  pro- 
duced only  a transient  thermal  reaction. 

(7)  Recovery  is  the  rule  and  should  occur  even  without  medi- 
cinal treatment  if  animals  are  removed  from  the  infected  lands  on 
the  first  appearance  of  the  symptoms. 

(8)  Ulceration  and  necrosis,  which  are  the  rule  in  ergotism  pro- 
ducer by  C.  purpurea  do  not  occur  with  C.  paspali. 

It  is  considered  that  a short  description  of  the  disease,  as  it 
appears  under  natural  conditions  in  this  Province  together  with 
suggestions  for  prophylactic  measures  to  be  adopted,  will  not  be  out  of 
place  here  : — 

Cause. — The  casual  agent  of  ergotism  in  this  Province  has  been 
demonstrated  to  be  paspali  associated  with  paspalum  lands  which 
have  been  established  for  some  years.  So  far  no  cases  of  true  ergot- 
ism due  to  ingestion  of  grass  or  grain  infected  with  C.  purpurea  have 
been  reported,  and  it  is  doubtful  whether  this  latter  fungus  exists  in 
any  part  of  the  Province  to  such  an  extent  as  to  produce  clinical 
symptoms  in  animals. 

Distribution — The  infection  is  very  widespread,  in  fact,  may  be 
looked  upon  as  general  throughout  the  midland  portion  of  the  Pro- 
vince. Outbreaks  which  have  been  reported  were  limited  to  the 
Midlands.  No  cases  were  reported  from  the  northern  portion  adja- 
cent to  the  Drackensberg  range  or  from  the  coastal  belt.  In  the  lat- 
ter area,  however,  this  is  understood  as  owing  to  the  absence  of 
frosts,  and  to  the  humid  conditions  which  exist  for  the  greater  part 
of  the  year.  Natural  grazing  is  plentiful  and  the  necessity  for  pro- 
viding additional  grazing  during  tbe  seasons  when  the  veld  grazing 
is  scanty,  is  not  felt  so.  Paspalum  has  only  been  cultivated  to  a 
limited  extent  in  this  area.  In  the  Midlands  the  cultivation  of  pas- 
palum had  been  undertaken  on  a fairly  extensive  scale  in  former 
years,  and  in  seasons  which  favour  tbe  growth  of  the  fungus,  it  is 
almost  impossible  to  find  an  area  under  this  grass  which  is  not  gross- 
ly infected.  Even  along  the  roadsides,  where  accidently  sown  plants 
are  to  be  found,  these  are  almost  constantly  found  to  be  infected. 

Occurrence. — The  occurrence  of  the  condition  among  cattle  feed- 
ing on  paspalum  lands  varies  each  year,  and  is  chiefly  dependent  on 
the  extent  to  which  the  grass  is  infected.  Like  most  fungi,  warm, 
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humid  conditions  favour  development  and  dissemination,  ami  - . a- 
is  to  be  expected,  the  percentage  of  infected  paspalum  heads  in  a 
pasture  is  very  much  greater  in  seasons  where  a mikl  winter  is  fol- 
lowed by  frequent  rains  during  the  spring  and  early  summer.  The 
stage  of  growth  at  which  the  fungus  is  able  to  set  up  the  character- 
istic symptoms  is  limited  to,  the  period  when  the  sclerotia  are  ripe, 
which  coincides  with  the  ripening  of  the  grass  seeds.  During  the 
ft  honey-dew  ” period  cattle  appear  to  be  able  to  eat  the  infected  grass 
with  impunity.  It  was  noted  that  cattle,  feeding  on  paspalum  on 
which  ripe  sclerotia  were  present,  evinced  a special  fondness  for  the 
high-standing,  diseased  heads  after  a meal  of  the  lower  and  more 
succulent  foliage  has  been  collected.  This  point  has  also  been  com- 
mented upon  by  Brown  and  Ranch.  Symptoms  are  usually  deve- 
loped about  a week  after  exposure  in  the  infected  pasture,  and  the 
percentage  of  animals  which  show  clinical  symptoms  varied  from  5 
to  GO  per  cent,  in  the  outbreaks  investigated. 

Animals  Affected. — The  condition  was  only  noted  to  occur  in 
cattle,  and  young  stock  of  from  14  months  to  two  years,  appeared  to 
be  more  susceptible  than  adult  cattle.  Horses,  Donkeys,  Sheep  and 
Goats  grazed  on  the  infected  grass  without  developing  any  clinical 
symptoms.  This  apparent  immunity  may,  to  some  extent,  be  due  to 
the  different  method  of  grazing  which  is  adopted  by  these  animals  by 
which  little  of  the  infected  heads  would  be  collected.  No  fondness 
for  diseased  heads,  such  as  was  observed  in  cattle,  was  noted  in  these 
animals. 

Symptoms. — The  symptoms  in  the  affected  animals  vary  in  in- 
tensity, from  a slight  inco-ordination  of  movements  to  complete  para- 
lysis. Hyperaesthesia  and  increased  respirations  were  not  so  marked 
and  the  cases  which  occurred  under  natural  conditions  as  weTe  noted 
in  those  produced  in  those  experimentally. 

In  the  majority  of  instances  the  natural  cases  were  compara- 
tively mild,  the  symptoms  shown  consisted  of  staring  coat,  high  step- 
ping movement  of  the  front  legs  in  walking,  defective  vision  indi- 
cated by  an  absence  of  any  attempt  to  avoid  holes  in  the  ground  or 
obstacles,  occasional  stumbling,  lateral  swaying  of  the  hind- 
quarters and  a general  lowering  of  muscular  tone".  Appetite  unim- 
paired in  the  early  stages,  but  later  there  is  loss  of  appetite  and,  in 
consequence,  the  animal  has  a “ tucked  up  ” appearance.  The  most 
acute  cases  were  se^n  among  some  18-month-old  oxen  which  had  been 
feeding  on  infected  grass  for  some  weeks.  Here  cases  of  partial 
paralysis  were  noted,  and  these  affected  animals  exhibited  marked 
symptoms  of  hyperaesthesia,  hurried  respirations  and  a rapid, 
thready  pulse. 

Mortality. — A few  cases  of  deaths  from  the  condition  were 
reported  but  in  none  of  the  outbreaks  personally  investigated  did  any 
mortality  occur.  This  mav  have  been  due  to  the  fact  that  in  these 
cases  the  owners  were  advised  to  remove  the  animals  at  once  and 
provide  good  nursing  for  badly-affected  animals,  but  in  general  it 
may  be  taken  that  in  uncomplicated  cases  the  mortality  is  almost 
negligable.  The  resulting  loss  of  condition  is  the  most  economic 
factor  to  be  considered,  and  though  clinically  affected  animals  re- 
cover from  the  acute  symptoms  fairly  readily,  it  requires  a consider- 
able time  on  a good  nursing  diet  to  recover  from  the  effects  of  the 
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intoxication,  and  the  animals'  general  physique,  especially  in  grow- 
ing- animals  suffers  in  consequence. 

Treatment.- — The  treatment  which  was  found  to  give  most  rapid 
results,  after  the  necessary  removal  from  the  paspalum  lands,  con- 
sisted of  a saline  purge  followed  by  a few  days  rationing  on  green 
lucerne  or  barley,  the  idea  being  merely  to  prevent  further  ingestion 
and  to  assist  in  elimination  of  the  unabsorbed  toxic  elements  in  the 
digestive  tract. 

Prophylactic  measures  consist  of  reaping  and  collection  of  the 
grass  during  the  flowering  season  at  which  time  the  material  col- 
lected from  the  lands  may  be  fed  to  cattle  with  perfect  safety.  Burn- 
ing, of  unreaped  lands  during  the  winter  would  have  the  effect  of 
destroying  most  of  the  resting  forms  of  the  fungus,  but  this  proce- 
dure is  not  to  be  recommended  on  account  of  harmful  effect  of  the 
file  on  the  grass  roots.  Heavy  stocking  at  the  commencement  of,  or 
before,  the  flowering-  season,  will  be  found  to  be  effectual.  By  this 
means  the  formation  of  flowering  heads  is  prevented  and  infection  of 
the  pasture  rendered  impossible. 

In  the  outbreak  at  Cedara  which  involved  a herd  of  young-  oxen, 
a number  of  deaths  from  Red-water  occurred  after  recovery  was 
almost  complete.  The  grazing  ground  on  which  these  animals  ran, 
was  “Red-water  Veld,’’  but  as  the  animals  had  been  reared  on  the 
area  and  as  no  cases  occurred  in  cattle  of  a similar  age  grazing  in  ad- 
joining camps,  it  was  considered  that  the  mortality  was  due  to  a 
break-down  in  immunity  resulting  from  lowered  vitality  due  to  ergot 
intoxication. 

The  absence  of  abortion  in  pregnant  animals  contracting  the 
disease  under  natural  conditions,  and  also  of  any  symptoms  of 
necrosis  or  sloughing  was  noted  in  the  outbreaks  reported  and  investi- 
gated. The  condition  does  not  give  rise  to  any  immunity  or  distaste 
for  the  fungus,  and  animals  again  allowed  access  to  lands  in  which 
the  infection  is  present  during  the  same  or  succeeding  year  will 
develop  all  the  characteristic  symptoms. 
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On  Sarcosporidia  in  Relation  to  Lamziekte. 


BY 

P.  R.  Viljoen,  M.R.C.V.S.,  Veterinary  Research  Officer,  Vryburg. 

I. — Intkoductiox. 

The  study  of  Sarcosporidia  in  relation  to  Lamziekte  in  cattle 
was  taken  up  as  the  result  of  a report  brought  out  by  Professor  Hedin- 
g'er  (1),  who  was  specially  engaged  by  the  Union  Government  to 
investigate  this  disease,  and  who  came  to  the  conclusion  that  these 
parasites  were  connected  with  the  cause  of  Lamziekte. 

lledinger  concludes  his  report  as  follows:  — 

“ Lamziekte  is  a disease  which  is  very  well  characterized  by  his- 
tological changes  in  the  cross  striated  muscles,  and  in  most  cases  of 
the  nervous  system,  and  by  the  presence  of  Sarcosporidia.  Although 
owing  to  the  incomplete  knowledge  of  the  Sarcosporidia,  it  is  still 
not  possible  to  prove  experimentally  the  importance  of  the  sarcospor- 
idiosis  for  the  Lamziekte,  it  is  quite  possible,  taking  into  considera- 
tion the  facts  which  are  known  about  Sarcosporidia,  that  these  pro- 
tozoa are  the  cause  of  Lamziekte.  Be  it,  that  the  Sarcosporidia  are 
or  are  not  responsible  for  Lamziekte,  in  all  further  investigations 
the  question  of  the  importance  of  Sarcosporidia  must  have  the  first 
place.” 

II. — Sarcospoiudiosis  as  Described  ix  the  Literature. 

In  this  paper  it  is  not  the  intention  to  attempt  a description  of 
the  structure  of  the  various  stages  of  the  parasite,  or  a discussion  of 
its  life  history,  and  hence  only  those  reports  referring  to  lesions  pro- 
duced in  the  muscles,  and  symptoms  of  disease  in  animals  caused  bv 
the  presence  of  Sarcosporidia,  will  be  discussed. 

Deference  to  the  literature  will  be  made,  therefore,  under  the 
following  headings:  — 

A.  Symptoms  of  disease  produced  in  an  animal  by  the  pre- 

sence of  Sarcosporidia  or  their  toxin  in  the  muscles. 

B.  Patholo  gical  lesions  produced  in  the  muscle  fibres  invaded 

by  Sarcosporidia. 

A.  Symptoms  of  Disease.- — There  is  no  clear  description  in  the 
literature  of  symptoms  exhibited  by  animals  infected  by  Sarcospor- 
idia, for  the  simple  reason  that  no  one  has  so  far  been  able  to  trace 
definitely  a specific  disease  to  the  presence  of  the  parasites  in  the 
animal  musculature.  As  a rule,  such  a disease  has  always  been 
suspected  only  after  the  death  of  the  animal,  when  microscopic 
•examination  revealed  the  presence  of  Sarcosporidia  in  the  muscles. 

M’  Gowan  (2)  is  one  of  the  most  recent  investigators  who  hold 
;.fie  view  that  Sarcosporidia  can  cause  a definite  specific  disease  in 
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animals.  Tile  conclusions  which  lie  arrived  at  during-  his  investiga- 
tions into  scrapie  in  sheep  he  sums  up  as  follows:  — 

*'  I am  led  to  take  the  position  that  scrapie  is  due  to  a heavy 
infection  with  Sareosporidia  from  the  following  among  other  con- 
siderations : — 

“ (1)  The  sarcocyst  is  always  present  in  the  skeletal  muscles  of 
scrapie  sheep  in  large  numbers ; and  the  more  advanced  the  case  the 
larger  is  the  number  of  sarcocysts  present. 

(2)  Pruritis  (oi  itching),  the  chief  symptom  in  scrapie,  can  he 
produced  in  rabbits  by  the  injection  into  them  of  sarcasporidial 
emulsions. 

‘‘  (4)  Careful  clinical  examination  of  typical  cases  makes  it 
highly  probable  that  the  paretic  phenomena  of  the  disease  are  due  to 
a primary  muscle  lesion. 

‘‘  (4)  There  is  an  absence  of  any  condition  post  mortem,  except' 
extensive  sarcosporidiosis,  sufficient  to  or  of  a nature  likely  to  cause 
the  phenomena  observed  in  the  disease.  In  this  connection  one 
would’  specially  note  Cassirer’s  findings  in  cases  of  Taberkrankheit 
in  Germany. 

" i*5)  Xo  single  view  can  explain  s-o  well  the  symptomatology  and 
epizootiology,  etc.,  of  the  disease  as  this.” 

Further  on,  page  TO,  M’Gowan  states:  — 

“ Scrapie  would  appear  to  be  due  to  a mass  infection  with  sar- 
cocystis  tenella.  Sarcocystis  tenella  may  be  present,  let  us  say  for 
the  sake  of  argument,  in  100  per  cent,  of  sheep;  in  a large  number 
of  sheep  this  parasite  does  not  increase  to  any  extent,  and  such  sheep 
show  no  signs  of  disease  ( vide  statistics  below),  but  in  a certain  pro- 
portion (for  causes  which  we  will  not  enquire  into  further  at  present 
— the  fact  itself  is  indubitable)  the  parasite  overruns  the  host,  being- 
present  in  some  cases  to  the  number  of  150  sarcocysts  in  10  milli- 
grammes of  muscle.  When  this  occurs,  then,  in  my  opinion,  the- 
animal  shows  evidence  of  it  by  exhibiting  the  symptoms  of  scrapie, 
in  whole  or  in  part.” 

The  chief  symptoms  of  scrapie,  according  to  M’Gowan,  are  per- 
sistent pruritis,  progressive  weakness,  and  loss  in  condition. 

He  further  states:  — 

“As  regards  the  duration  of  the  disease,  it  is  difficult. to  say 
how  long  the  animals  would  last  were  it  not  that  some  intercurrent 
disease  usually  carries  them  off.  They  are  reduced  in  condition  by 
the  disease,  and  fall  an  easy  prey  to  infection  or  injury.” 

M'Gowan’s  work  has  been  quoted  rather  extensively,  because  his- 
is  the  only  detailed  description  of  a specific  disease  in  the  domestic- 
animals.  at  any  rate,  which  is  believed  to  be  caused  by  the  invasion 
of  Sareosporidia. 

It  is  not  intended  to  discuss  here  whether  or  not  M’Gowan’s 
conclusions  regarding  the  connection  between  scrapie  and  Sarcospor- 
idia  were  correct,  excepting  that  his  observations  were  in  agreement 
with  those  of  previous  investigators,  who  also  found  the  muscles  of 
animals,  which  were-  in  a cachectic  condition,  to  be  invaded  by 
numerous  sarcocysts.  Assuming  scrapie  to  be  due  to  sareosporidia! 
infection,  it  will  be  sufficient  to  point  out  that  there  fs  no  resemblance- 
whatever  between  scrapie  in  sheep  and  lamziekte  in-  cattle. 
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.Regarding  the  action  of  sarcocystin.  M’Growan  carried  out  some 
experiments  in  rabbits,  and  for  this  species  be  proved  the  toxicity  of 
sarcocystin.  The  symptoms  observed  were,  briefly,  excitation, 
diarrhoea,  and  depression,  followed  by  death. 

M inchin  (3)  states  : 

“ As  a general  rule  the  Sarcosporidia  appear  to  be  harmless 
parasites,  which  do  not  make  their  presence  known  by  any  symptoms 
of  disease,  and  can  only  be  detected  by  post-mortem  examination. 
Some  species,  however,  .are  an  exception  to  this  rule,  and  are  extre- 
mely pathogenic  to  their  host — for  example,  sarcocystis  muris  of  the 
mouse.  The  extent  to  which  the  health  of  the  host  is  impaired 
appears  to  be  directly  proportional  to  the  number  of  parasites  in  the 
body,  and  consequently  to  the  power  which  a given  species  may 
possess  of  multiplying  and  over-running  the  host.  In  most  species 
the  power  of  endogenous  multiplication  appears  to  be  extremely 
limited.” 

Neumann  (4)  makes  the  following  statement:  — 

“ Muscular  psorospermosis  is  not  betrayed  during  life  by  any 
appreciable  signs.  Nevertheless,  Virchow  has  observed,  in  some  pigs 
which  were  affected,  feebleness  or  intermittent  paralysis  of  the  hind- 
quarters, ardent  thirst,  a nodular  exantliem,  transient  symptoms  of 
* rouget,’  and  in  one  instance  lachrymation  and  a dull  appearance  of 
the  eyes — which  might  be  due  to  the  presence  of  the  parasites  in  the 
ocular  muscles.” 

No  remarks  need  be  made  regarding  the  symptoms  of  sarcospor- 
idiosis  in  the  pig  just  quoted,  excepting  that  these  symptoms  do  not 
correspond  with  those  of  Lamziekte  in  cattle. 

Hutyra  and  Marek  (5),  quote  the  following:  — 

“ Sarcosporidia  cause  no  disturbance  of  health  except  in  the  case 
of  horses  in  which  symptoms  of  illness  due  to  sarcosporidiosis  are 
often  exhibited.  Difficult  respiration  was  noticed  in  a sheep  and  a 
Croat,  in  an  ox  stiff  gait,  in  a pig  paralysis  of  the  hindquarters,  in 
two  pigs  painfulness  of  the  muscles,  hoarseness,  fever,  in  a heo’se 
hardening  of  the  tongue  and  lips,  and  as  a result  of  this  nutritional 
disturbances.”  They  further  describe  firm  swellings  in  the  region 
of  the  tongue,  on  the  sides  of  the  body,  neck,  and  under  the  chest. 

The  symptoms  mentioned  here,  again  do  not  resemble  those  of 
lamziekte  in  cattle. 

Watson  (6)  states:  — 

“ It  would  appear  that  in  the  majority  of  cases  of  infection  in 
otherwise  healthy  animals  the  invasion  is  a very  limited  and  harm- 
less one,  involving  to  a more  or  less  slight  extent  the  muscles  of  the 
oesophagus  and  tongue,  but  that  in  certain  conditions,  generally  of 
obscure  origin,  and  briefly  designated  under  the  term  “ cachectic,” 
the  parasite  may  over-run  the  entire  muscular  system,  and  become 
a grave  menace  to  the  life  of  their  hosts.” 

He  then  describes  eight  cases  of  sarcosporidiosis  in  animals  (six 
bovines  and  two  equines)  suspected  of  suffering  from  “ loco-poison- 
ing.” In  case  1,  a three-vear-old  heifer,  the  following  symptoms  are 
mentioned: — ‘‘Stunted,  under-sized  appearance,  and  in  poor  flesh; 
coat,  staring  and  rough  ; on  passing  hand  over  body  numerous  small 
■'curvy  nodules  could  be  felt,  knots  of  hair  matted  with  moist  brannv 
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scales.  There  were  frequent  prolonged  extensions  of  the  head  and 
neck,  accompanied  by  a more  or  less  constant  trembling  and  agita- 
tion ot  the  muscles  of  these  parts,  especially  of  the  jaws,  and  most 
marked  during  attempts  at  feeding,  the  power  of  prehension  of  food 
being  practically  lost,  and  mastication  very  difficult  and  incom- 
plete.’' 

Similar  symptoms  were  seen  in  cases  2 and  3.  In  cases  4.  5 and 
6,  the  following  symptoms  were  described:  — 

“ The  condition  is  approximately  the  same  in  each,  namely, 
slow,  sluggish  muscular  action,  depression,  and  a dejected,  unthrifty 
appearance.” 

The  lesions  found  on  autopsy  were  those  usually  seen  in  cachec- 
tic animals. 

Watson  further  states:  — 

“ In  cases  1 to  8 of  sarcosporidiosis  in  ‘ loco-ed  ’ animals  certain 
symptoms  and  conditions  are  described.  These  are  more  or  less- 
characteristic  of  ‘ loco  disease.’  This  disease  itself  is  now  under  in- 
vestigation at  this  station,  and  will  be  the  subject  of  a separate  and 
later  report,  and  it  is  only  mentioned  here  in  those  respects  in  which 
it  may  bear  a possible  relation  to  sarcosporidiosis,  or  where  the  writer 
is  unable  to  differentiate  between  the  symptoms  of  the  one  and  the 

other The  history  in  most  cases  shows  that  the  disease  is 

very  chronic,  and  often  of  a fluctuating  or  intermittent  charaoter”. 

W atson  draws  the  following  conclusions  : — 

“ (1)  The  parasite  sarcocystis  under  certain  conditions  becomes- 
a very  important  factor  in  disease,  invading  the  entire  musculature 
of  its  host  with  serious  or  fatal  consequences.” 

“(2)  Sarcosporidiosis  may  be  closely  associated  with,  and  is  pro- 
bably a very  frequent  sequel  to,  the  disease  cf  horses  and  cattle 
known  as  “ loco  disease.”  It  may  complicate  the  diagnosis  of  this 
disease,  and  also  of  dourine,  and  probably  of  some  others,  and  retard 
or  prevent  recovery  from  these  and  similar  cachectic  conditions.” 

“ (4)  The  sarcosporidia  are  deserving  of  a more  special  study 
and  investigation  than  has  hitherto  been  accorded  them,  both  from  a 
zoological  and  pathological  standpoint.” 

As  Watson  deals  specifically  with  sarcosporidiosis  in  cattle,  his 
paper  has  been  extracted  rather  extensively.  Nothing  further  need 
be  added  at  this  stage,  excepting  that  the  symptoms  of  sarcospor- 
idiosis in  cattle  as  described  by  Watson  differ  very  essentially  from 
those  of  Lamziekte,  which  is  an  acute  fatal  complaint  of  cattle,  and 
which  never  takes  the  form  of  a cachexia. 

Mason  (7),  in  describing  sarcosporidiosis  in  camels,  makes  the 
following  amongst  other  observations : — 

“ The  discovery  of  sarcocysts  in  the  above-described  case  led  to 
u systematic  examination  of  the  muscles  and  various  organs  of 
camels  slaughtered  for  food  at  the  Cairo  Abattoir,  with  the  result 
that  the  parasites  were  found  to  be  numerous  in  nearly  all  the  old 
and  emaciated  animals.” 

He  states  further  (page  175)  : — 

‘‘The  parasite  has  a wide  spread  among  camels,  a very  high 
percentage  of  the  old  animals  of  both  the  hageen  (trotting)  and  hem- 
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lah  (burden)  varieties  being  affected.  In  the  absence  of  tuberculosis, 
trypanosomiasis,  strongylosis,  and  other  common  wasting  diseases  of 
camels,  the  appearances  presented  when  the  parasites  are  numerous 
are : extreme  emaciation,  inflammation  of  the  heart,  and  its  cover- 
ing and  lining  membranes,  with  numerous  small  haemorrhages;  gela- 
tinous degeneration  of  the  heart  fat;  and,  under  the  microscope, 
disintegration  of  many  fibres  in  the  voluntary  muscles.” 

Doflein  (8)  makes  the  following  statements:  — 

“ The  disease  producing  action  of  Sarcosporidia  is  attributed 
chiefly  to  their  toxic  substances,  since  we  know  from  the  investiga- 
tions of  Pfeiffer,  Kasparek,  Laveran,  Mesnil,  Rievel  and  Behrens, 
that  a glycerine  extract  of  the  sarcocysts  when  injected  into  rabbits 
produce  fatal  symptoms.  Small  doses  produce  fever,  larger  ones 
cause  signs  of  collapse,  and  after  several  hours  marked  diarrhoea  fol- 
lowed by  death.  Laveran  and  Mesnil  called  this  poison,  which  re- 
sembles bacterial  toxin,  sarcocystin,  and  proved  that  it  produced 
very  little  or  no  effect  in  other  animals." 

Speaking  of  sarcosporidiosis  in  pigs,  Doflein  says:  — 

“ Whether  the  infection  causes  disease  of  animals  is  disputed,, 
but  at  all  events  it  cannot  be  denied  that  in  cases  of  heavy  infection,, 
especially  during  the  emigration  period,  disturbances  such  as  in 
trichinosis  may  take  place In  many  cases  paralysis,  especi- 

ally of  the  hindquarters,  has  been  traced  back  afterwards  to  heavy 
sarcosporidia!  infection.” 

Here  again  the  few  symptoms  described  cannot  be  said  to  re- 
semble those  of  Lamziekte,  and  it  is  rather  significant  that  sarco- 
cystin produces  fever  in  rabbits  whereas  in  cases  of  Lamziekte  there 
is  never  any  rise  in  the  body  temperature. 

Doflein  and  Prowazek  (9)  state:  — 

“ Whether  Sarcosporidia  really  produce  a specific  disease  does, 
not  in  the  present  state  of  our  knowledge  appear  to  be  established; 
generally  speaking,  it  is  very  probable  that  in  heavy  sarcosporidia  1 
infections  muscular  paralysis  will  take  place.  Thus,  Siedamkrotzky, 
Latilanie,  and  Brouwier,  attribute  to  Sarcosporidia  the  interstitial 
muscular  inflammation  in  swine.  .Tohne  also  takes  this  view., 
Virchow  traces  to  the  same  parasites  paralysis  of  the  hindquarters 
not  infrequently  present  in  swine.  Brouwier  describes  as  very 
characteristic  the  difficulty  in  getting  up  and  in  walking  shown  by 
the  sick  animals.  Badly  infected  mice  likewise  have  a heavy,  wad- 
dling gait.  The  large  sarcocysts  in  the  gullet  and  pharynx  of  sheep 
and  goats  can,  under  certain  conditions,  cause  asphyxia  of  the  ani- 
mals. Schneidemuhl  asserts  that  the  sheep  examined  for  Sarcospor- 
ididia  died  with  symptoms  of  progressive  cachexia,  combined  with  a 
dropsical  condition.” 

It  will  be  seen  that  these  authors  also  agree  that  symptoms  of 
disease  might  l>e  present  in  animals  whose  muscles  showed  heavy 
infection  by  Sarcosporidia,  but  that  a specific  disease  has,  so  far,  not 
been  traced  to  infection  with  these  parasites. 

Friedberger  and  Frohner  (10),  speaking  of  the  occurrence  of 
Sarcosporidia,  state : — 

“ In  older  horses  and  in  buffaloes  they  seem  to  be  almost  invari- 
ably found;  also  in  pigs — Perroncito  discovered  them  in  a quarter  of 
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those  examined.  Among-  100  cachectic  sheep  examined  by  Moule, 
99  had  Sarcosporidiae.” 

Regarding  symptoms,  they  make  the  following  statement:- — 

‘£  Although  Miesclier’s  tubes  frequently  occur  in  the  muscles  of 
herbivorous  domestic  animals,  they  rarely  cause  any  signs  of  illness 
in  their  hosts ; only  in  solitary  cases  have  any  pathological  symptoms 
been  observed  which  arose  from  muscular  changes  of  inflammatory 
nature,  occasioned  by  an  excessive  number  of  these  tubes  (myositis 
sarcosporidica).  Thus  Damman  and  Aon  Niederhausern  noticed  dif- 
ficulty of  breathing  in  a sheep  and  a goat  caused  by  inflammation 
of  the  muscles  of  the  larynx  and  pharynx ; Brouwier  and  Tokorenko 
■ observed  lameness  in  a bull  and  difficulty  in  rising,  and,  indeed, 
■complete  muscular  paralysis;  Virchow,  paralysis  of  the  hinder  limbs 
in  pigs.  Brschosniousky  noticed  loss  of  appetite  in  two  pigs,  con- 
tinual lying,  arching  of  the  back,  irregular  movement  of  the  hinder 
parts,  pain  in  the  muscles  when  pressed,  hoarseness  and  fever 
(trichinosis  first  suspected);  after  slaughtering  the  muscles  were 
found  to  be  watery,  opaque  and  permeated  by  numerous  Sarcospor- 
idiae. Moflieli  describes  a case  in  a horse  of  glossitis  sarcosporidica 
which  terminated  fatally.  Hendrick  and  Lienaux  found  Sarcospor- 
ides  in  the  hard,  knotted  swelling  of  the  tongue  and  upper  lip  of  a 
horse.”  « 

From  these  extracts  again  we  find  no  evidence  of  a specific  dis- 
ease being  caused  by  Sarcosporidia,  and,  in  fact,  the  statement  is 
made  that  only  in  solitary  cases  symptoms  of  disease  are  observed. 

Bergman  (11)  examined  a large  number  of  animals  in  the 
Abattoir  in  Sweden  and,  although  he  does  not  deal  with  the  pathoge- 
nic effect  of  Sarcosporidia,  his  paper  is  nevertheless  interesting  from 
the  point  of  view  of  the  occurrence  of  the  disease  in  different  species 
of  animals,  and  in  animals  of  different  ages.  In  1,200  cattle  over 
2.j  years  old,  Bergman  found  88  per  cent,  to  harbour  the  parasite, 
whereas  of  1,011  calves,  from  4 to  10  weeks'  old,  only  8 per  cent, 
were  infected  with  Sarcosporidia. 

He  further  found  that  the  parasites  were  most  frequent  in  the 
terminal  (rumen)  portion  of  the  oesophagus,  and,  in  fact,  they  were 
found  to  be  present  in  this  position  in  all  100  full-grown  cattle  ex- 
amined. In  view*  of  this  observation  Bergman  remarks  that  probably 
his  percentage  of  88  in  1,200  cattle  over  2|  years  was  incorrect,  as 
in  these  cases  the  sample  of  muscle  was  not  taken  from  the  terminal 
portion  of  the  oesophagus. 

In  horses  Bergman  found  the  parasites  in  07  per  cent.,  the  num- 
ber of  animals  examined  being  480;  the  youngest  horse  in  which  the 
parasites  were  seen  was  a ten  months’  old  foal.  Seventy-six  per 
cent,  of  sheep  aged  one  year  and  older  were  infected,  whereas  only 
8 per  cent,  of  lambs  between  1|  to  2}  months’  old  harboured  the 
parasite,  the  youngest  lamb  being  6 weeks’  old. 

Pigs,  7 months’  old,  were  infected  to  the  extent  of  94  per  cent., 
and  those  one  year  and  older  96  per  cent. ; young  pigs,  G to  8 weeks' 
old,  were  not  infected. 

As  far  as  cattle  are  concerned,  it  will  he  seen,  therefore,  that 
most  full-grown  animals  harbour  the  parasite. 


459 


Teiclimann  (12),  working  on  the  action  of  sarcocystin,  drawrs  the 
following  amongst  other  conclusions  : — 

“ The  Sarcosporidium  of  the  sheep  (S.  tenella)  contains  a poison 
which  is  very  active  for  the  rabbit.  The  poison  is  located  in  the 
central  nervous  system,  and  is  associated  with  the  lipoids.  Active 
immunity  against  sarcocystin  can  be  conferred  on  rabbits.” 

Teiclimann  describes,  very  briefly,  the  symptoms  shown  by 
rabbits,  as  follows:  — 

“ I will  only  mention  that  in  the  cases  which  came  under  my 
observation,  there  was  always  a gradually  increasing  paralysis  of 
the  hindquarters,  and  somnolence.  The  animals  often  remained 
immovable  for  days,  and  without  taking  any  food,  sat  together  on 
the  same  spot  with  closed  eyes.” 

Neither  Teiclimann,  nor  any  other  worker,  has,  so  far,  been  able 
to  show  that  sarcocystin  is  toxic  for  the  sheep  or  the  other  domestic 
animals. 

lloloff  (15)  found  numerous  Sarcosporidia  in  the  muscles  of 
sheep  that  had  died  from  starvation  and  emaciation.  In  cattle  he 
found  them  to  be  most  frequent  in  those  which  had  died  from 
“Perlsucht.” 

Pluymers  (14)  concludes  his  paper  as  follows:  — 

“ (1)  The  Sarcosporidia  as  a rule  pass  their  lives  as  harmless 
parasites. 

“ (2)  Exceptionally,  to  a smaller  or  greater  extent,  they  are  the 
cause  of  inflammatory  changes  with  the  destruction  of  muscle  fibres, 
and  can  even  cause  the  death  of  their  host  when  a vital  organ,  such 
as  the  heart  or  diaphragm,  is  invaded. 

‘‘  (3)  The  inflammatory  injuries  take  place  only  after  the  deve- 
lopment of  the  parasite  has  been  completed,  and  after  the  bursting 
of  the  invaded  muscle  fibre. 

“ (4)  The  inflammation  remains  localised  by  the  organisation  of 
the  infiltrated  tissues.” 

Schneidemuhl  (15)  is  cited  as  follows  : — 

“ Regarding  the  importance  of  Sarcosporidia  as  producers  of 
disease,  Schneidemuhl  expresses  the  opinion  that  under  ordinary  cir- 
cumstances they  cause  no  outstanding  clinical  symptoms,  and  no  im- 
portant pathological  changes.  It  is  only  in  case  of  gross  invasion 
of  one  organ  or  of  definite  muscle  groups,  or  when,  through  disease 
of  the  host,  physiological  resistance  in  the  neighbourhood  of  the 
Sarcosporidia  has  been  reduced,  and  they  have  burst  and  produced 
wide-spread  general  infection,  that  later  on  chronic  interstitial  my- 
ositis, followed  by  degeneration  of  the  muscle  fibres  is  developed. 
The  interstitial  lesions  may  be  only  slight,  whilst  it  has  not  been 
definitely  proved  that  muscle  fibres  can  become  diseased.” 

B.  Lesions  produced  by  Sarcosporidia. — In  the  literature  avail- 
able to  the  writer,  not  many  references  to  the  lesions  produced  by 
sarcocysts  could  be  found,  but  the  following  extracts  might  be  men- 
tioned in  this  connection:  — 

Friedberger  and  Frohner  (1  c.  10)  state:  — 

“ While  the  tubes  remain  closed  they  appear  to  be  harmless,  but 
if  they  burst,  the  sickle-shaped  spores  within  are  changed  into  amoe- 
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boid  migratory  cells,  which  penetrate  the  neighbouring  muscles  as 
an  inflammatory  infiltration  and  produce  a specific  muscular  disease 
with  atrophy  of  the  muscle  cells  and  formation  of  tumescent  inflam- 
matory foci.  Rieck  believes  that  although  sarcosporides  do  not,  as 
a rule,  give  rise  to  any  conspicuous  pathological  changes  in  the 
muscular  structure,  they  may,  under  certain  conditions,  set  up  an 
interstitial  myositis,  at  first  acute,  and  subsequently  passing  into  the 
chronic  form,  and  accompanied  by  secondary  degeneration  of  the 
muscle  fibres.” 

Mason  (1.  c.  7),  in  dealing  with  Sarcosporidia  in  camels,  makes 
the  following  statements  : — 

‘‘  It  was  subsequently  found  that  the  presence  of  sarcocysts  in 
skeletal  muscles  was  frequently  accompanied  by  a loss  of  striation 
in  some  fibres,  and  a granular  degeneration  in  others,  but  never  in 
the  fibre  that  harboured  the  cyst.  In  the  latter  case  the  muscle 
substance  becomes  absorbed  during  the  growth  of  the  parasite  with- 
out loss  of  striation  of  i.ts  remaining  parts,  and  in  no  case  was  an 
intact  cyst  found  to  attract  leucocytes.” 

Neumann  (1.  c.  4)  makes  the  following  remarks:  — 

“ The  majority  of  authorities  do  not  mention  any  other  altera- 
tion than  the  dilatations  and  moniliform  aspect  of  the  primary 

fasciculi Laulanie  has  noticed  that,  while  in  certain  points 

the  invaded  primary  fasciculi  remain  healthy,  at  others  they  under- 
go vitreous  degeneration,  the  parasite  acting  there  as  an  irritant  to 
the  connective  tissue.  The  primary  fasciculi  most  distant  from  the 
centre  are  at  first  atrophied,  and  there  sometimes  appear  new  forma- 
tion cells ; so  that  parenchymatous  myositis  is  added  to  interstitial 
myositis.” 

Doflein  (1.  c.  8)  remarks  as  follows:  — 

“ In  the  invaded  muscle  cells  they  cause  a thickening,  but  no 
very  marked  reaction.  The  cross  striation  remains  intact.  Gradu- 
ally by  their  progressive  growth  the  muscle  cells  are  destroyed.” 

Doflein  and  Prowazek  (1.  c.  9)  state:  — 

“ At  first  no  special  changes  can  be  observed  in  the  invaded 

muscle  fibres,  but  later  the  nuclei  proliferate  enormously 

At  the  same  time  proliferation  of  tlie  intermuscular  connective  tis- 
sues takes  place.” 

Pluymers  (1.  c.  14)  is  cited  as  follows:  — 

“ He  paid  special  attention  to  the  appearance  of  myositis  result- 
ing from  sarcosporidial  infection.  On  the  whole  is  this  a rare 
occurrence,  and  regarding-  its  causation  the  views  of  authors  differ 
widely.  This  author  also  has  not  succeeded  in  settling  the  question 
definitely.  'Still,  he  was  able  to  prove  that  other  micro-organisms 
could  not,  by  staining,  be  demonstrated  in  the  inflammatory  areas. 
The  development  of  the  myositis,  its  course,  and  termination,  were 
studied  in  a series  of  sections.  Subsequently  he  deals  with  intersti- 
tial myositis  which  leads  to  atrophy  of  muscle  fibres  and  destruction 
of  the  Sarcosporidia.” 

Discussion  of  the  Literature. 

From  the  extracts  given  above  it  will  be  seen  that  the  majority 
of  observers  regard  Sarcosporidia  as  harmless  parasites  which  are,  as 
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a rule,  to  be  found  in  large  numbers  in  cachectic  animals.  The 
cause  of  this  cachexia  is  not  known  in  most  cases,  but  Watson,  inves- 
tigating a chronic  wasting  disease,  “ loco-poisoning  ” in  cattle  and 
horses,  associates  Sarcosporidia  with  this  disease. 

M’Gowan  is  of  opinion  that  scrapie  in  sheep  is  due  to  a mass 
infection  of  Sarcosporidia,  but  scrapie  is  another  chronic  wasting 
disease. 

Sarcosporidia  are  more  frequently  met  with  in  full-grown  ani- 
mals. llergman  found  the  parasites  in  all  full-grown  cattle,  whereas 
only  few  calves  harboured  the  parasite. 

Itoloff  found  numerous  sarcocysts  in  sheep  that  have  died  from 
starvation  and  emaciation. 

Hutvra  and  Marek  quote  the  case  of  a pig  suffering  from  para- 
lysis of  the  hindquarters,  accompanied  by  fever,  etc. 

All  authors  agree  that  sarcocvstin  is  very  toxic  for  the  rabbit, 
and  Dofiein  gives  as  symptoms,  fever  when  small  doses  are  injected, 
and  collapse,  diarrhoea  ,and  death  when  rabbits  receive  large  doses  of 
sarcocystin. 

It  may  be  safely  concluded,  therefore,  that  in  the  larger  domes- 
tic animals  mass  infection  with  sarcocysts  is  nearly  always  associated 
with  a cachectic  condition  of  the  invaded  host.  There  is  still  con- 
siderable doubt  whether  Sarcosporidia  have  any  connection  with  the 
production  of  this  cachexia  or  whether  through  the  lowered  vitality 
of  the  host,  due  to  some  other  cause,  the  parasites  are  given  the 
chance  to  over-run  their  host. 

With  regard  to  the  muscle  lesions  produced  by  the  parasites,  it 
has  not  been  proved  definitely  whether  or  not  sarcosporidia  can  pro- 
duce any  lesions  in  the  invaded  muscle  fibres. 

Dofiein  states  there  is  thickening  of  the  fibre  but  no  reaction. 

Laulanie,  cited  by  Neumann,  mentions  that  sometimes  there  is 
interstitial  myositis. 

The  majority  of  observers  who  mention  lesions  produced  by  sar- 
cocysts, describe  interstitial  myositis  and  atrophy  of  fibres. 

From  these  observations,  therefore,  it  would  appear  that  if 
Sarcosporidia  could  be  accused  of  producing  a diseased  condition  in 
animals,  such  a disease  would  be  of  a chronic,  vasting  nature. 

Lamziekte  in  cattle  is  a very  acute,  fatal  complaint,  so  much  so 
that  some  animals  are  only  ill  for  a few  hours  before  death  super- 
venes. Moreover,  animals  in  the  best  condition  are  the  most  sus- 
ceptible to  Lamziekte,  which  very  rarely  manifests  itself  in  a chronic 
form.  From  the  literature  quoted,  therefore,  one  could  not  be  justi- 
fied in  associating  Lamziekte  with  sarcosporidiosis  in  any  way.  On 
the  contrary,  the  evidence  extracted  from  the  literature  affords  very 
strong  evidence  against  the  Sarcosporidia  theory  as  applied  to  Lam- 
ziekte. 

As  Professor  Hedinger  was  chiefly  instrumental  in  directing 
attention  to  the  study  of  Sarcosporidia  in  connection  with  Lamziekte, 
it  is  perhaps  necessary  to  deal  more  extensively  with  his  report 
already  referred  to. 

During  bis  investigations  into  Lamziekte,  Hedinger  found  the 
following  changes:  — 

(1)  Extensive  degeneration  of  the  muscles,  consisting  of  fatly 
and  Zenker’s  degenerations,  and  brown  pigmentation. 
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(2)  Alterations  in  the  nervous  system,  especially  in  the  peri- 
pheral nerves. 

(3)  The  presence  of  Sarcosporidia  in  the  muscle  fibres  of  all 
cases. 

In  discussing  the  etiology  of  the  disease,  he  makes  the  following- 
observations  regarding  the  presence  of  Sarcosporidia  in  the  muscles 
of  lamziekte  animals,  and  the  part  they  may  possibly  play  in  the 
causation  of  the  disease  : — 

“We  know  that  the  Sarcosporidia  can  produce  heavy  alterations 
of  the  muscle  fibres,  not  only  in  the  fibres  in  which  they  are,  but 
also  in  the  neighbourhood,  and  even  in  further  distance.  I have 
found  in  cattle  not  suffering  from  Lamziekte,  that  Sarcosporidia  can 
produce  a very  heavy  degeneration  of  the  muscle  fibres.  These 
observations  and  the  literature  show  that  the  change  found  in  the 
muscular  system  of  lamziekte  cattle  can,  in  principle,  be  caused  by 
an  infection  with  Sarcosporidia.” 

He  makes  no  attempt  to  show  how  he  arrives  at  the  conclusion 
that  Sarcosporidia  were  the  cause  of  the  “ heavy  degeneration.” 
Moreover,  the  pathological  lesions  in  cases  of  Lamziekte,  as  describ- 
ed by  Hedinger,  differ  very  widely  from  those  described  by  other 
observers  as  occurring  ii\  animals  suffering  from  Sarcosporidiosis. 

Hedinger’s  principal  reasons  for  associating  Sarcosporidia  with 
Lamziekte  were  that  these  parasites  were  always  present  in  cases  of 
Lamziekte,  and  were  more  frequent  than  in  animals  suffering  from 
other  diseases  or  dead  from  other  causes. 

In  his  report,  however,  Hedinger  does  not  describe  any  method 
by  which  even  a rough  estimate  of  the  number  of  Sarcosporidia  pre- 
sent could  be  arrived  at,  so  that  the  mere  statement  that  the  para- 
sites were  more  numerous  in  lamziekte  animals  is  valueless. 

Further  reference  to  Hedinger's  report  will  be  made  at  the  con- 
clusion of  this  paper. 

III. — Methods  of  Study. 

In  this  paper  an  attempt  has  been  made  to  study  Sarcosporidia 
and  possible  muscle  changes  in  50  animals,  which  have  died  from 
Lamziekte,  and  in  50  others  which  have  died  from  diseases  or  causes 
other  than  Lamziekte.  In  this  way  it  was  hoped  to  arrive  at  a 
definite  conclusion  regarding  the  frequency  of  Sarcosporidia  in  mus- 
cles from  lamziekte  cases,  and  from  non-lamziekte  cases,  and  further, 
whether  any  pathological  lesions  in  the  muscles  can  be  attributed  to 
the  presence  of  Sarcosporidia. 

To  arrive  at  a comparative  estimate  of  the  number  of  Sarcospor- 
idia in  the  different  muscles  of  each  animal,  the  following  method 
was  adopted: — Soon  after  the  death  of  the  animal,  or  soon  after  its 
destruction,  samples  of  muscle  were  taken  from  eight  muscles  from 
different  parts  of  the  body,  and  placed  in  10  per  cent.  Formalin  as  a 
fixing  solution.  These  samples  of  muscles  were  cut  carefully  along 
the  course  of  the  muscle  bundles,  so  as  to  make  certain  of  obtaining 
good  cross  sections.  Lamziekte,  being  a disease  which  largely  in- 
volves the  locomotor  apparatus,  muscles  connected  with  locomotion 
were  selected  for  examination.  After  proper  fixing,  cross  sections 
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were  cut  with  the  freezing  microtome,  from  pieces  of  muscle  measur- 
ing 12 -7  mm.  square,  the  sections  being  cut  25/t  thick.  The  same 
measurements  were  adhered  to  right  through  for  all  the  cases. 

Owing  to  some  muscles  being  rather  soft  and  improperly  fixed, 
it  was  often  found  impossible  to  get  cross-sections  of  the  correct  size, 
in  which  case  the  parasites  were  not  counted.  In  many  cases  a large 
number  of  sections  had  to  be  cut  before  a few  of  the  correct  size  were 
obtained,  but  every  care  was  taken  to  make  the  comparative  estimates 
as  nearly  correct  as  possible.  After  staining  with  Haemalum-Eosin, 
4 cross  sections  from  each  muscle  were  examined,  and  all  the  Sarco- 
sporidia  in  the  whole  section  counted.  The  average  was  then  taken 
of  the  number  of  parasites  present  in  the  four  sections. 

For  studying  the  pathological  changes  present  in  the  muscles, 
longitudinal  sections  were  cut  from  the  same  8 muscles,  and  from 
the  sciatic  nerve.  At  least  12  sections  were  examined  from  each 
muscle  and  nerve,  six  being  stained  with  Haemalum-Eosin  and  six 
with  Haemalum-Sudan  111. 

As  Prof.  Hedinger  had  already  carried  out  a careful  pathologi- 
cal examination  of  the  internal  organs  of  the  body,  and  as  this 
report  is  only  concerned  with  Sarcosporidia  in  their  relation  to  Lam- 
ziekte,  it  was  not  thought  necessary  to  examine  microscopically  any 
parts  of  the  body  other  than  the  muscles  and  nerves  already  indi- 
cated. 

According  to  the  majority  of  previous  investigators,  Sarcospor- 
idia are  found  to  be  most  frequent  in  the  muscles  of  old  animals  and 
■of  animals  in  poor  condition,  and  hence  in  the  following  report  of 
cases  examined  particulars  will  be  given  (as  far  as  possible)  of  the 
age  and  condition  of  the  animal,  and  also  a short  description  of  its 
history  before  death,  and  the  more  important  pathological  lesions 
seen  on  post-mortem  examination. 

For  the  sake  of  convenience  in  comparing  the  results  later  on, 
the  cases  will  be  divided  up  for  description  into:  — 

(A)  Cases  of  Lamziekte. 

(B)  Animals  that  died  from  diseases  or  causes  other  than 
Lamziekte. 

IAT. — Cases  of  Lamziekte. 

All  the  cases  of  Lamziekte  to  be  described  here,  contracted  the 
disease  on  Armoedsvlakte  Experimental  Station,  where  the  diagnosis 
and  the  post-mortem  examinations  were  made  by  the  writer  himself. 

Owing  to  the  large  number  of  cases  to  be  described  in  this  paper, 
only  the  more  important  macroscopic  and  microscopic  lesions  will  be 
dealt  with  ; and  in  order  to  condense  the  report  still  further,  it  lias 
been  thought  necessary  to  tabulate  the  results  obtained  from  the 
microscopic  examination  of  the  different  muscles  and  nerves.  At 
the  conclusion  of  the  paper,  however,  a fuller  description  of  the  more 
important  pathological  changes  will  be  given. 

During  the  examination  of  the  first  few  cases  no  distinction  was 
made  between  young  and  old  sarcocysts,  but,  as  Hedinger,  in  his 
report,  asserted  that  young  forms  of  the  parasite  were  more  numer- 
ous in  Lamziekte  cases,  i.e.,  that  active  multiplication  of  the  para- 
sites was  taking  place  in  these  animals,  in  the  later  examinations 
the  young  and  old  forms  were  counted  separately. 


Case  1.— No.  2445  Tolhe,  3 years  old,  only  in  fair  condition  ; on  farm  for  1|  years  ; died  from  an  attack  of  Subacute  Lamziekte.  Post 
mortem  findings  : Heart  flabby  and  rather  dilated  ; blood  extravasations  on  epicard  ; hyperaemia  and  oedema  of  the  lungs  ; haemorrhages  in 
tissues  surrounding  thyroid  glands  ; slight  muco-enteritis  and  patchy  hyperaemia  of  the  intestines. 
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Sciatic  N ervc  : Strong  hyperaemia  in  epineurium.  Nerve  fibres  quite  normal.  Lantermann’s  clefts  well  marked. 
Remarks  : Sarcocysts  were  rare  in  all  muscles,  young  form*  predominating.  The  severest  lesion  was  myositis,  I 
could  be  connected  with  the  presence  of  Sarcosporidia. 


,ASE  *•  . ^°*  " years  old  ; on  farm  one  year  ; in  good  condition  ; died  suddenly  of  Peracute  Lamziekte.  Post  mortem  findings  • 

Marked  hyperaemia  and  oedema  m lungs  ; ecchymoses  on  epicard  ; abdominal  cavity  distended  with  gases  ; patchy  hyperaemia  of  the  intestines 
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Remarks  : Sarcocysts  were  again  very  rare  in  the  muscles  of  this  animal,  and  in  one  muscle  they  were  absent  altogether.  Changes  in  the 
muscles  were  very  slight  indeed,  but  this  may  be  accounted  for  by  the  fact  that  the  animal  was  ill  only  for  a few  hours  before  death. 


Case  3. — Cow  No.  2601,  aged  7 years  ; on  farm  for  1}  years  ; died  from  acute  Lamziekte  after  an  illness  lasting  4 days.  Post  mortem 
findings  : Very  good  condition  ; oedema  and  hyperaemia  of  lungs  ; extensive  blood  extravasations  and  petechiae  on  epicard  ; hyperaemia  of 
spleen  and  kidneys  ; fatty  degeneration  of  the  liver  ; slight  muco-enteritis  and  patchy  hyperaemia  of  the  intestines  ; uterus  pregnant,  foetus 
7 months  old. 

Microscopic  Examination — Table  III. 
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Sciatic  Nerve  : No  changes  could  be  discovered  in  the  nerve  fibres. 

Remarks  : With  the  exception  of  the  Masseter,  the  muscles  again  contained  only  rare  Sarcosporidia.  Fatty  and  Zenker’s  degenerations 
were  well  marked,  but  no  definite  connection  between  these  changes  and  the  number  of  Sarcocysts  in  the  different  muscles  could  be  detected. 


^°W  ^°'  2602,  8 year?  °^d’  on  farm  H years;  died  suddenly  from  Peracute  Lamziekte.  This  case  is  interesting  in  that  the 
anunal  had  recovered  from  two  previous  attacks  of  the  disease.  Post  mortem  findings  : Excellent  condition  ; marked  oedema  and  hyperaemia 
of  the  lungs  ; few  ecchymoses  on  endocard  of  left  ventricle  ; few  recent  petechiae  on  epicard  ; hyperaemia  of  the  spleen  and  kidneys  ; fatty 
degeneration  of  the  liver  ; patchy  hyperaemia  of  the  small  intestines  and  slight  muco-enteritis  of  the  large  intestines. 

Microscopic  Examination — Table  IV. 
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Case  6. — Ox  No.  2396,  4 years  old  ; born  on  Lamziekte  farm  ; died  from  Acute  Lamziekte,  after  an  illness  lasting  4 days.  Post  mortem 
findings  : Condition  good  ; no  other  records  available. 

Microscopic  Examination — Table  VI. 
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Case  7.  Heifer  No.  2416,  3 years  old;  bom  on  Lamziekte  farm  ; died  from  acute  Lamziekte  after  an  illness  lasting  3 days.  Post  mortem 
findings  : Good  condition  ; oedema  and  hyperaemia  of  lungs  ; post  mortem  discolouration  of  epicard  and  endocard  of  both  ventricles  ; patchy 
hyperaemia  and  slight  muco-enteritis  of  intestines  ; uterus  pregnant,  with  foetus  6 months  old. 
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Sciatic  Nerve  : Hyperaemia  present  in  the  epineurium.  Nerve  fibres  normal. 

Remarks  : With  the  exception  of  the  Masseter  and  Splenius,  Sarcocysts  were  not  very  frequent ; old  forms  were  slightly  more  frequent  than 
young  forms.  Pathological  changes  were  rather  extensive,  but  the  severity  of  these  changes  does  not  seem  to  depend  on  the  number  of  Sarco- 
cysts present.  For  instance,  extensive  lesions  were  present  in  both  the  Masseter  and  Gluteus,  and  yet  the  number  of  Sarcocysts  in  the  Gluteus 
was  exceedingly  small  compared  to  that  in  the  Masseter. 


Case  8. — Cow  No.  2500,  6 years  old,  on  Lamziekte  farm  from  1 i years  ; died  from  acute  Lamziekte,  after  an  illness  lasting  only  two 
days.  Post  mortem,  findings  : Condition  fair  ; slight  hyperaemia  and  oedema  of  the  lungs,  blood  stasis  in  left  lung  ; hyperaemia  of  kidneys 
and  spleen  ; commencing  fatty  degeneration  of  liver  ; intense  diffuse  hyperaemia  of  portions  of  small  intestines  ; slight  muco-enteritis  of 
portions  of  large  intestines. 

Microscopic  Examination — Table  VIII. 
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Case  9.— Ox  No.  2459,  about  5 years  old;  on  Lamziekte  farm  for  2 years;  died  from  Subacute  Lamziekte  after  an  illness  lasting  16 
days.  This  animal  had  passed  through  a previous  attack  of  the  disease.  Post  mortem  findings  : Condition  fairly  good  ; slight  hyperaemia 
and  marked  oedema  of  the  lungs  ; extensive  blood  extravasations  on  epicard  ; hyperaemia  of  kidneys,  spleen  and  liver  ; hyperaemia  in  abo- 
masum and  small  intestines  ; slight  muco-enteritis  of  large  intestines. 
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Sciatic  Nerve  : Perivascular  infiltration  with  leucocytes  seen  in  rare  blood  vessels  in  the  perineurium.  No  other  changes  observed. 
Remarks  : Excepting  in  the  case  of  the  Masse  ter.  Gluteus  and  Long,  dorsi,  sarcocysts  were  not  frequent ; old  forms  of  the  parasite 
were  predominant,  excepting  in  the  Masseter,  where  the  young  parasites  were  very  frequent.  Pathological  lesions  were  present  in  different 
degrees  of  severity  in  all  muscles,  the  degree  of  severity  being  quite  independent  of  the  numbers  of  sarcocysts  present. 


Case  10. — Ox  No.  2359,  4 years  old  ; on  Lamziekte  farm  for  over  3 years  ; died  from  acute  Lamziekte  after  an  illness  lasting  only  2 days. 
Post  mortem  findings  : Condition  fair  ; marked  oedema  and  hyperaemia  of  lungs  ; rare  blood  extravasations  on  epicard  ; hyperaemia  of  the 
kidneys,  spleen  and  liver  ; hyperaemia  of  small  intestines,  intense  and  diffuse  in  some  places  ; muco-enteritis  and  some  hyperaemia  of  large 
intestines. 
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Remarks  : Sarcocysts  were  only  frequent  in  the  Masseter  and  Gluteus  ; old  forms  of  the  parasite  far  exceeded  the  young  forms  in  num- 
bers ; very  old  encapsuled  forms  were  also  present.  The  pathological  changes  were  very  unevenly  distributed,  being  severe  in  some  muscles 
and  very  slight  in  others.  That  the  severity  of  the  lesions  is  independent  of  the  amount  of  infection  is  shown  by  the  heavy  alterations  in 
the  Triceps  in  which  sareosporidia  were  not  very  frequent. 


Case  11. — Ox  No.  2270,  7 years  old  ; on  Lamziekte  farm  for  nearly  3 years  ; died  from  acute  Lamziekte  after  an  illness  of  only  one  day’s 
duration.  Post  mortem  findings  : Very  good  condition  ; well-marked  hyperaemia  and  marked  oedema  of  the  lungs  ; petechia©  round  apex  of 
epicard  ; few  blood  extravasations  on  endocard  of  left  ventricle  ; hyperaemia  of  the  spleen,  kidneys  and  liver  ; hyperaemia  in  abomasum 
and  small  intestines  ; muco-enteritis  of  large  intestines. 
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Sciatic  Nerve  : Not  available  for  examination. 

Remarks  : Sarcocysts  were  extremely  rare  in  some  fibres  and  completely  absent  in  others  ; only  old  forms  were  seen.  Pathological  lesions 
were  observed  in  all  muscles,  but  in  varying  degrees  of  severity.  The  almost  complete  absence  of  parasites  affords  strong  evidence  against 
sarcosporjdia  having  any  connection  with  the  causation  of  Lamziekte, 


Case  12.— Heifer  No.  2912,  about  3 years  old  ; born  on  Lamziekte  farm  ; died  from  acute  Lamziekte  after  an  illness  lasting  4 days.  Post 
mortem  findings  : Condition  fairly  good  ; marked  oedema  and  slight  hyperaemia  of  lungs  ; numerous  petechiae  on  epicard  ; hyperaemia  of 
kidneys,  spleen  and  liver  ; patchy  hyperaemia  of  small  intestines  ; slight  muco-enteritis  of  large  intestines  ; uterus  pregnant,  foetus  being 
about  3 months  old. 

Microscopic  Examinations — Table  XII. 
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Sciatic  Nerve  : Hyperaemia  present  in  epineurium  ; perineural  spaces  enlarged  and  containing  an  increased  number  of  endothelial  cells. 
Nerve  fibres  normal. 

Remarks  : Sarcocysts  were  fairly  frequent  in  most  muscles,  but  they  consisted  largely  of  old  forms.  The  pathological  changes  were  dis- 
tributed very  unevenly,  and  were  not  in  proprotion  to  the  number  of  sarcocysts  ; for  instance,  in  the  Masseter  and  Long,  dorsi  the  parasites 
were  very  frequent  and  the  lesions  only  slight,  whereas  ip  the  Splenius  and  Psoas  parasites  were  not  frequent,  but  the  changes  were  severe. 
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Sciatic  Nerve  : Some  hyperaemia  present  in  perineural  tissues.  No  changes  in  nerve  fibres.  . 

Remarks  : Sarcocysts  were  rare  in  most  muscles,  and  old  forms  were  more  frequent  than  young  forms  in  all  cases.  The  pathological 
changes  were  very  unevenly  distributed  amongst  the  various  muscles,  being  almost  absent  in  some  (Supra  Spinatus)  and  severe  in  others 
(Splenius).  The  severity  of  the  lesions  did  not  seem  to  depend  on  the  frequency  of  sarcocysts  (c.f.  Splenius  and  Supra  Spinatus). 


Case  14.- — Ox  No.  2272,  aged  7 years;  on  Lamziekte  farm  for  3J  years;  died  suddenly  of  peracute  Lamziekte.  Post  mortem  findings: 
Very  good  condition  ; marked  oedema  and  hyperaemia  in  lungs  ; blood  extravasations  on  epicard  ; rare  ecchymoses  on  endocard  of  left  ven 
tricle  ; rare  patchy  hyperaemia  in  small  intestines  ; mucosa  of  large  intestines  swollen. 

, Microscopic  Examination— Table  XIV. 
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Remarks  : Sarcocysts  were  completely  absent  in  some  muscles  and  very  rare  in  others  ; only  old  forms  were  seen.  Pathological  lesions 
were  absent  in  one  muscle  and  only  slight  in  others  ; this  is  very  often  the  case  with  peracute  forms  of  the  disease,  and  it  is  possible  that  the 
duration  of  the  disease  in  these  cases  is  too  short  to  allow  changes  to  develop  in  the  muscles. 


Case  15. — Cow  No.  3001,  6 years  old  ; on  Lamziekte  farm  for  2£  years  ; died  from  acute  Lamziekte  after  an  illness  of  3 days  ; this 
animal  passed  through  an  attack  of  the  disease  9 months  previously.  Post  mortem  findings  : Fair  condition  ; marked  hyperaemia  and  oedema 
of  lungs  ; petechiae  on  epicard  ; hyperaemia  of  kidneys  and  spleen  ; 200  c.c.  fluid  in  peritoneal  cavity  ; diffuse  hyperaemia  in  abomasum  ; 
large  patches  of  diffuse  hyperaemia  in  small  intestines  ; mucosa  of  large  intestines  swollen  and  containing  much  mucous  material  ; large 
patches  of  arterio-sclerosis  in  intima  of  abdominal  aorta. 
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Case  16. — Cow  No.  2618,  7 years  old  ; on  Lamziekte  farm  for  years  ; died  from  acute  Lamziekte  after  an  illness  of  2 days’  duration. 
Post  mortem  findings  : Fair  condition  ; hyperaemia  and  marked  oedema  of  lungs  ; rare  petechiae  on  epicard  ; diffuse  hyperaenua  of  kidneys 
and  spleen  ; slight  fatty  changes  in  liver  ; diffuse  hyperaemia  in  abomasum  ; intense  diffuse  hyperaemia  of  portions  of  small  intestines  ; 
and  patchy  hyperaemia  of  other  portions  ; slight  muco-enteritis  in  large  intestines. 


4T9 


Sciatic  Nerve  : Not  available  for  examination. 

Remarks  : Sarcocysts  were  very  rare  in  all  muscles  examined.  Pathological  changes  were  fairly  severe  in  most  muscles,  and, 
cysts  were  again  very  rare  in  all  muscles,  further  strong  evidence  is  afforded  against  the  sarcosporidia  theory. 


Case  17. — Heifer  No.  5444,  3 years  old  ; born  on  Lamziekte  farm  ; died  from  acute  Lamziekte  after  an  illness  lasting  2 days.  Post 
mortem  findings  : Very  good  condition  ; oedema  of  lungs  ; hyperaemia  of.  kidneys  ; few  ecchymoses  on  epicard  ; patchy  hyperaemia  of  intes- 
tines ; uterus  pregnant,  containing  a 7 months’  old  foetus. 

Microscopic  Examination — Table  XVII. 
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the  amount  of  sarcosporidial  infection  (c.f. 


Case  18. — Heifer  No.  3181,  21  years  old  ; on  Lamziekte  farm  for  2 J years  ; died  from  acute  Lamziekte  after  an  illness  lasting  2 days. 
Post  mortem  lesions  : Very  good  condition  ; hyperaemia  and  very  marked  oedema  of  lungs  ; petechiae  in  epicard  ; diffuse  hyperaemia  of 
kidneys  and  spleen  ; patchy  hyperaemia  of  abomasum  and  small  intestines  ; muco-enteritis  of  small  and  large  intestines. 

Microscopic  Examination — -Table  XVIII. 
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Sciatic  Nerve  : Blood  supply  rich  in  epi-  and  peri-neurium.  Perineural  lymph  space  enlarged  in  some  cases  and  containing  an  increased 
number  of  endothelial  cells.  Lantermann’s  clefts  distinct ; nerve  fibres  normal. 

Remarks  : Excepting  for  the  Masseter,  sarcocysts  were  not  frequent,  and  old  forms  were  much  more  frequent  than  young  forms.  Patho- 
ogical  changes  were  present  in  all  muscles,  but  the  severity  of  the  lesions  were  again  independent  of  the  amount  of  sarcosporidial  infection. 


Microscopic  Examination- 
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Sciatic  Nerve:  Blood  supply  in  epi-  and  peri-neurium  rich;  perineural  spaces  enlarged  and  containing  an  increased  number  of  endothelial 
cells.  Nerve  fibres  normal. 

Bemarks  : Sarcocysts  were  completely  absent  in  all  muscles.  Pathological  changes  were  present  in  all  muscles  and  were  severe  in  some 
cases.  As  sarcosporidia  were  completely  absent  from  all  muscles,  they  must  be  excluded  as  a possible  cause  of  the  rather  extensive  lesions  or 
even  of  the  disease  itself.  These  results  are,  therefore,  most  important  from  the  sarcosporidia  point  of  view. 


483 


aS  C O 

ca  fl  o 

fl  fl  O 

M • 

(4CO 

Other 

changes. 

Perivascul 
infiltratic 
with  leu( 
cytes. 

1 

Perivascul 
infiltratic 
with  leut 
cytes. 

Perivascul 
infiltratic 
with  leu< 
cytes. 

1 

l 

Perivascul 
infiltratic 
with  len< 
cytes. 

p 

1 

1 

1 

1 

1 

l 

1 

s 

.2  « 

si 

1 

1 

1 

+; 

1 

W) 

_oc 

u 

5° 

(O 

CO 

•So 

d 

4> 

JJ 

.c 

.C 

1 

1 

t- 

•g. 

1 

s:  m 

to 

CO 

£ = 

5q 

I c 

13 

d 

£ 

% s 

^ W) 

Well 

mark 

Fairly 

mark 

Slight. 

Slight. 

Slight. 

Fairly 

frequ 

Slight 

> • 

V S 

| 

1 

1 

1 

1 

1 

1 

o'-*3 

o 

_fl 

£ 

d 

d 

d 

d 

d 

(H 

jg 

ft 

>» 

w 

f~£ 

ph 

fl 

I1 

Wei 

ma 

a 

S 

A 

£ 

CO 

a 

s . 

6 

6 

6 

i 

S 

1 

fl 

1 

„ i 

s 

S s 

fl  £ 

£ 

A 

A £ 

! fl 

CO 

c 

3 

cT5 

c 

2 c 

o"“ 

o 

>>  tn 

d 

d 

ft£ 

d 

d 

►rs 

2c 

— 

wi 

5 

Ml 

a 

.*2 

; <1 

£ 

55 

to 

to 

to 

PH 

Swollen 

fibres. 

1 

i 

Rare. 

i 

ble. 

1 

Rare. 

1 

rr,  S 

® o 

d 

d 

> 

d 

5 

> 

d 

d 

o'£ 

0-2 

a 

— | 

— 1 

-I 

13 

.2 

-■ 

= 1 

3 

£ £ 

■g 

3 

£ & 

tf 

•ft 

<N 

£ 

O 

o 

<ts<»  « 

o 

s 

.2 

g 

ft 

i 

s 

to 

a 

ft 

3 

CO 

Triceps . 

Masseter 

Splenius 

Psoas  . 

T3 

d 

fl 

o 

Gluteus 

T3 

fl 

fl 

o* 

Sciatic  Nerve  : Hyperaemia  present  in  epi-  and  peri-neurium  ; nerve  fibres  normal,  excepting  perhaps  for  slight  increase  in  neurilemma 
nuclei. 

Remarks  : Sarcocysts  were  extremely  rare  in  some  and  completely  absent  in  other  muscles,  those  present  consisting  almost  entirely  of  old 
forms.  Pathological  changes  were  present  to  a varying  degree  of  intensity  in  all  muscles,  and  owing  to  the  almost  complete  absence  of  sarcocysts, 
these  parasites  cannot  be  held  responsible  for  the  muscle  changes. 
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Case  22.  Ox  No.  22 77.  8 years  old,  on  Lamziekte  farm  about  four  years,  died  from  acuteLamziekte  after  an  illness  lasting  two  days.  Post 
mortem  lesions  : Good  condition  ; slight  oedema  of  lungs  ; much  dilatation  of  right  heart  ; ecchymoses  on  endocard  of  left  ventricle  ; recent 
ecehymoses  on  epicard  ; hyperaemia  of  kidneys  and  spleen  ; fatty  degeneration  of  liver  ; omasum  slightly  impacted  ; slight  diffuse  hvperaemia 
of  abomasum  ; slight  patchy  hyperaemia  of  small  intestines  ; muco-enteritis  of  small  and  large  intestines. 

Microscopic  Examination — Table  XXII. 
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Sciatic  Nerve  : In  some  places  the  perineural  lymph  spaces  were  enlarged,  but  no  well-marked  oedema  could  be  detected.  The  nerve  fibres 
were  normal. 

Remarks  : Sarcocysts  were  rare  in  all  muscles,  consisting  mostly  of  old  forms.  Pathological  changes  were  fairly  extensive  in  all  muscles, 
but  again  no  connection  could  be  detected  between  the  severity  of  the  lesions  and  the  amount  of  sarcosporidial  infection  in  the  different  muscles. 


Case  23. — Heifer  No.  3384,  about  3 years  old,  on  Lamziekte  farm  for  9 months,  died  from  acute  Lamziekte  after  an  illness  lasting  only  one 
day.  Post  mortem  lesions  : Very  good  condition  ; oedema  and  slight  diffuse  hyperaemia  of  lungs  ; frequent,  petechiae  on  epicard  ; marked 
diffuse  hyperaemia  of  kidneys  ; hyperaemia  of  spleen  and  liver  ; impaction  of  omasum  ; diffuse  hyperaemia  of  abomasum  ; patchy  hyperaemia 
of  jejunum  ; acute  diffuse  hyperaemia  of  ileum  ; muco-enteritis  in  large  intestines  ; numerous  petechiae  in  thymus  gland. 

Microscopic  Emaxination — Table  XXIII. 
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Sciatic  Nerve  : Blood  supply  in  epi-  and  peri-neurium  very  rich  ; nerve  fibres  normal. 

Remarks  : Sarcocysts  were  rare  in  all  muscles,  consisting  almost  entirely  of  old  forms.  Strong  evidence  against  the  sarcosporidia  theory 
is  again  advanced  by  the  well-marked  changes  in  the  muscles  which  have  occurred  in  spite  of  the  very  slight  sarcosporidial  invasion. 


Case  24. — Heifer  No.  3593,  2\  years  old,  on  Lamziekte  for  about  8 months,  died  from  acute  Lamziekte  after  an  illness  of  only  two  days^ 
duration.  Post  mortem  lesions  : Good  condition  ; marked  diffuse  oedema  and  slight  hyperaemia  of  lungs  ; small  petechiae  on  epicard  ; marked 
diffuse  hyperaemia  of  kidneys  ; hyperaemia  of  spleen  and  liver  ; diffuse  hyperaemia  of  abomasum  ; marked  diffuse  hyperaemia  of  portions 
of  the  small  intestines  and  patchy  hyperaemia  of  the  remaining  portions  ; patchy  hyperaemia  in  caecum  ; muco-enteritis  in  colon. 

Microscopic  Examination — Table  XXIV. 
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Sciatic  Nerve  : Blood  supply  rich  in  epi-  and  peri-neurium.  Lantermann’s  clefts  very  distinct,  otherwise  nerve  fibres  normal. 

Remarks  : Sarcocysts  were  rather  more  frequent  than  normal,  but  old  forms  of  the  parasite  far  exceeded  in  numbers  the  young  forms, 
ing  that  the  increase  must  have  been  a gradual  one.  Pathological  changes  were  rather  extensive  in  most  muscles,  those  m the  Splemus  being 


Case  25. — Heifer  No.  3591,  2 years  old,  on  Lamziekte  farm  1J  years  ; died  from  acute  Lamziekte  after  only  one  day’s  illness.  Post  mortem 
findings:  Good  condition;  marked  oedema  and  hyperaemia  of  lungs;  few  parasitic  cysts  in  lungs  ; hyperaemia  of  kidneys  and  spleen  ; patchy 
hyperaemia  of  abomasum  ; well-marked,  patchy  hyperaemia  of  small  intestines,  especially  marked  in  jejunum  ; muco -enteritis  of  large  intes- 
tines ; hyperaemia  of  thyroid  glands  and  thymus. 

Microscopic  Examination — Table  XXV. 
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Sciatic  Nerve  : Blood  supply  in  epi-  and  peri-neural  tissues  very  rich  ; perineural  space  enlarged  in  some  places  and  containing  an  in- 
creased number  of  endothelial  cells.  Nerve  fibres  normal. 

Remarks  : Excepting  for  the  Masseter,  sarcocysts  were  not  frequent  in  the  muscles,  and  old  forms  were  much  more  freqeunt  than  young 
forms.  To  show  that  the  severity  of  the  lesions  does  not  depend  on  the  amount  of  sarcosporidial  infection,  one  must  compare  the  Quadriceps 
and  Long,  dorsi.  to  the  Triceps  and  other  muscles.  The  changes  in  the  Quadriceps  are  shown  in  Fig.  II. 


Case  26. — Black  heifer,  2 years  old,  born  on  Lamziekte  farm,  died  from  acute  Lamziekte  after  an  illness  lasting  3 days.  Post  mortem 
findings  : Fair  condition  ; slight  oedema  of  lungs  ; recent  petechiae  near  apex  of  epicard  ; few  ecchymoses  on  endocard  of  left  ventricle  ; hyper- 
aemia  of  kidneys  and  spleen  ; fatty  degeneration  of  liver  ; impaction  of  omasum  ; slight  diffuse  hyperaemia  of  abomasum  ; slight  diffuse  hyper- 
aemia  of  small  intestines  ; muco-enteritis  and  patchy  hyperaemia  of  small  portions  of  the  large  intestines. 
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Sciatic  Nerve  : Blood  supply  rich  in  epi-  and  peri-neurium  ; perineural  spaces ■ enlarged  in  some  places  and  containing  many  endothelial 
cells.  Nerve  fibres  normal,  excepting  that  Lantermann’s  clefts  were  abnormally  well  marked. 

Remarks  : Sarcoeysts  were  again  very  rare  in  most  muscles,  and  old  forms  of  the  parasite  were  more  frequent  than  young  forms.  No 
connection  could  be  detected  between  the  presence  in  the  muscles  of  sarcoeysts  and  the  rather  severe  lesions. 


Case  27. — Heifer  No.  3493,  2 years  old,  born  on  Lamziekte  farm,  died  from  acute  Lamziekte  after  an  illness  of  3 days’  duration.  Post 
mortem  lesions  : Good  condition  ; hyperaemia  and  oedema  of  lungs  ; hyperaemia  of  kidneys,  spleen  and  liver  ; patchy  hyperaemia  of  small 
and  large  intestines. 

Mickoscopic  Examination — Table  XXVII. 
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Sciatic  Nerve  : Well-marked  hyperaemia  in  epi-  and  peri  neural  tissues.  Nerve  fibres  normal. 

Remarks  : Sarcocysts  were  rare  in  the  majority  of  muscles,  and  young  forms  were  extremely  rare  as  compared  to  old  forms.  Pathological 
changes  in  the  muscles  were  well  marked  and  fairly  severe,  but  seemed  independent  of  the  numbers  of  sarcocysts  present  in  the  different  muscles. 


Case  28. — Heifer  No.  3387.  3 £ years  old,  on  Lamziekte  farm  for  one  year,  died  from  Peracute  Lamziekte  on  the  same  day  as  visible  symptoms 
of  illness  appeared.  Post  mortem  lesions  : Excellent  condition  ; slight  oedema  of  lungs  ; extensive  recent  ecchymoses  on  endocard  of  right 
heart ; diffuse  hyperaemia  of  kidneys  and  slpeen  ; hyperaemia  in  liver  ; impaction  of  omasum  ; patchy  hyperaemia  and  swollen  mucosa  of 
abomasum  ; patchy  hyperaemia  and  swollen  mucosa  of  small  intestines  ; muco-enteritis  of  large  intestines. 

Microscopic  Examination — Table  XXVIII. 
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Sciatic  Nerve  : Blood  supply  rich  in  epi-  and  perineural  tissues  ; perineural  lymph  spaces  enlarged  in  some  places  and  containing  an 

increased  number  of  endothelial  cells.  Nerve  fibres  normal  excepting  that  Lantermann’s  clefts  are  very  distinct. 

Remarks  : Sarcocysts  were  rare  in  some  muscles  and  completely  absent  in  others,  old  forms  predominating  in  all  cases.  Pathological  changes 

were  fairly  extensive,  even  in  muscles  which  showed  a complete  absence  of  sarcosporidia.  This  case,  therefore,  affords  further  very  strong 

evidence  against  the  sarcosporidia  theory. 
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Case  30. — Heifer  No.  3558,  1£  years  old,  born  on  Lamziekte  farm,  died  from  Peracute  Lamziekte  on  the  same  day  as  symptoms  were  noticed. 
Post  mortem  lesions  : Good  condition  ; marked  oedema  and  slight  hypersemia  of  lungs  ; small  scattered  petechiae  on  epicard  ; hyperaemia  of 
right  kidney  and  spleen;  fatty  changes  in  liver;  patchy  hyperaemia  in  abomasum;  intestines  much  swollen;  rare  petechiae  in  mucosa  of 
trachea. 

Microscopic  Examination — Table  XXX. 
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Sciatic  Nerve  : Hyperaemia  present  in  the  epi-  and  peri -neural  tissues,  as  also  few  blood  extravasations.  Nerve  fibres  normal. 

Remarks  : Sareocysts  were  again  not  frequent  in  the  muscles,  but  young  forms  were  nearly  equal  in  number  to  old  forms.  As  is  very  often 
ase  with  peracute  forms  of  the  disease,  pathological  changes  were  not  severe,  consisting  almost  entirely  of  hyperaemia. 
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Sciatic  Nerve  : With  the  exception  of  a rich  blood  supply  in  the  epi-  and  peri-neural  tissues,  the  nerve  structures  were  normal. 

Remarks  : Sarcocysts  were  very  rare  in  all  muscles,  consisting  almost  entirely  of  old  forms.  Pathological  lesions  were  rather  severe  and 
could  not  be  said  to  depend  in  any  way  on  the  rare  sarcosporidial  infection.  The  slight  sarcosporidial  invasion  is  particularly  significant  in 
view  of  the  fact  that  the  animal  had  been  on  Lamziekte  farms  for  over  4 J years. 
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Sciatic  Nerve  : No  abnormalities  observed  in  any  fibres.  . 

Remarks  : Sarcocysts  were  extremely  rare  in  some  and  completely  absent  in  other  muscles  ; young  forms  were  about  equal  m number 
to  old  forms,  showing  that  the  infection  has  been  a fairly  recent  one.  Pathological  changes  were  extensive  in  muscles  (e.g.9  Psoas)  which 
contained  no  parasites.  The  fact  that  the  animal  had  passed  through  a previous  attack  of  the  disease  and  that  no  increase  in  the  number  o 
sarcosporidia  had  taken  place  provides  strong  evidence  against  the  sarcosporidia  theory. 


Case  33.— Cow  No.  3376,  aged,  on  farm  two  months,  died  from  acute  Lamziekte  after  an  illness  of  4 days’  duration.  The  animal  passed 
through  an  attack  of  the  disease  months  previously.  Post  mortem  lesions:  Good  condition;  marked  oedema  and  hyperaemia  in  lungs- 
small  scattered  petechiae  on  epicard  ; diffuse  hyperaemia  of  kidneys  and  spleen  ; six  small  abscesses  in  liver  ; patchy  hyperaemia  of  abomasum 
and  small  intestines  whose  mucosa  was  much  swollen  ; muco-enteritis  of  small  and  large  intestines  ; uterus  pregnant,  containing  5 months  old 

Microscopic  Examination — Table  XXXIII. 
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Sciatic  Nerve  : Blood  supply  rich  in  epi-and  peri-neurium.  Some  fibres  appeared  to  have  lost  their  medullary  sheath,  and  to  be  converted 
into  mere  strands,  showing  an  increase  in  neurilemma  nuclei. 

Remarks  : Sarcocysts  were  extremely  rare  in  all  muscles,  and  small  forms  almost  absent.  Pathological  changes,  as  is  usually  the  case 
in  peracute  forms  of  the  disease,  were  only  slight.  Strong  evidence  against  the  sarcosporidia  theory  is  afforded  by  the  fact  that  the  animal  had 
passed  through  two  attacks  of  Lamziekte  in  spite  of  which  no  increase  in  the  number  of  sarcosporidia  had  taken  place. 
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Sciatic  Nerve  : Perineural  lymph  spaces  enlarged  in  some  places  and  containing  an  increased  number  of  endothelial  cells  ; few  fibres  ap- 
peared to  have  lost  their  medullary  sheath  and  showing  an  increase  in  neurilemma  nuclei. 

Remarks  : Sarcocysts  were  rare  in  nearly  all  muscles,  and  consisted  almost  entirely  of  old  forms,  showing  an  absence  of  recent  multiplica- 
tion. Pathological  lesions  were  very  slight  indeed,  which  may  probably  be  accounted  for  by  the  fact  that  the  animal  was  ill  for  only  one  day. 
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Case  38. — Heifer  No.  2347,  4 years  old,  on  Lamziekte  farms  since  birth  ; died  from  acute  Lamziekte  after  an  illness  of  5 days’  duration. 
Post  mortem  lesions  : Very  good  condition  ; dilatation  of  right  heart ; hyperaemia  of  kidneys  and  spleen  ; hyperaemia  in  liver  ; impaction  of 
omasum  ; diffuse  hyperaemia  of  abomasum  ; diffuse  hyperaemia  in  ileum  and  mucosa  of  small  intestines  much  swollen  ; swelling  of  mucosa  of  large 
intestines,  with  marked  hyperaemia  in  coecum  and  first  portion  of  colon  ; lesions  of  arterio-sclerosis  in  abdominal  aorta. 

Microscopic  Examination — Table  XXXVIII. 
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Sciatic  Nerve  : Rare  fibres  appeared  to  have  lost  their  medullary  sheath  and  to  have  an  increased  number  of  neurilemma  nuclei  ; Lanter 
mann’s  clefts  very  distinct. 

Remarks  : Sarcocysts  were  rare  in  all  muscles  and  old  forms  were  more  frequent  than  young  forms.  Pathological  lesions  were  rather 
extensive,  but  could  not  in  any  way  be  attributed  to  the  presence  of  the  rare  sarcosporidia. 


Case  39. Cow  2579,  aged,  on  Armoedsvlakte  ex  Bestersput  for  4 months,  died  from  acute  Lamziekte  after  an  illness  of  only  one  day’s  dura- 

tion. Post  mortem  lesions  : Fair  condition  ; slight  oedema  and  hyperaemia  of  lungs  ; extensive  eechymoses  on  epicard  ; ecchymoses  on  endocard 
of  both  ventricles  ; marked  hyperaemia  of  kidneys  and  spleen  ; hyperaemia  in  liver  ; slight  impaction  of  omasum  ; patchy  hyperaemia  and 
swelling  of  mucosa  of  abomasum  ; patchy  hyperaemia  of  portions  of  small  intestines  and  diffuse  hyperaemia  of  other  portions  ; patchy  hyper- 
aemia and  muco-enteritis  of  large  intestines  ; small  lesions  of  arterio-sclerosis  of  abdominal  aorta. 
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Sciatic  Nerve  : No  pathological  lesions  observed,  excepting  that  Lantermann’s  clefts  were  abnormally  distinct. 

Remarks  : Sarcocysts  were  not  frequent  in  any  of  the  muscles  and  old  forms  were  much  more  frequent  than  young  forms.  Pathological 
changes  were  well  marked  and  fairly  severe,  but  no  evidence  was  obtained  to  show  that  the  severity  of  the  lesions  in  any  way  depended  on 
the  amount  of  sarcosporidial  invasion. 
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Sciatic  Nerve  : Blood  supply  rich  in  epi-  and  peri -neural  tissues  ; perineural  spaces  enlarged  in  some  places  and  containing  an  increased 
number  of  endothelial  cells.  Few  fibres  appeared  to  have  lost  their  medullary  sheath  and  to  have  an  increased  number  of  neurilemma  nuclei. 

Remarks  : Sarcocysts  were  very  rare  in  all  muscles  consisting  of  old  forms  only,  and  proving  that  there  was  no  recent  active  multiplication 
of  the  parasites.  Pathological  lesions  were  extensive  in  nearly  all  cases  and  their  severity  did  not  seem  to  depend  in  any  way  on  the  amount  of 
sarcosporidial  invasion. 


Case  41. — Cow  No.  3163,  6 years  old,  on  Armoedsvlakte  3 years,  died  from  acute  Lamziekte  after  only  one  day’s  illness.  This  animal 
passed  through  an  attack  of  the  disease  4 months  previously.  Post  mortem  findings  : In  good  condition  ; hypersemia  of  lungs  ; few  ecchy- 
moses  on  epicard  ; hyperaemia  of  liver,  spleen  and  kidneys  ; patchy  hyperaemia  of  small  and  large  intestines. 

Microscopic  Examination — Table  XLI. 
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Sciatic  Nerve  : No  pathological  changes  observed. 

Remarks  : Sarcocysts  were  rare  in  most  muscles,  and  young  forms  of  the  parasite  were  much  fewer  than  old  forms.  Pathological  changes 
were  rather  slight  in  all  muscles,  and  as  the  animal  was  visibly  ill  for  only  one  day,  this  case  may  be  included  in  the  peracute  forms  in  which 
the  muscle  changes  are,  as  a rule,  slight.  Although  this  animal  had  been  on  a Lamziekte  farm  for  a long  time  and  had  passed  through  two  attacks 
of  the  disease,  there  was  no  marked  increase  in  Sarcosporidia. 
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Sciatic  Nerve  : Blood  supply  rich,  otherwise  no  changes  observed. 

Remarks  : Sarcocysts  were  again  rare  in  all  muscles,  and  young  forms  were  completely  absent  in  some,  showing  that  there 
multiplication  of  parasites.  Pathological  changes  were  fairly  extensive  in  most  muscles,  but  the  severity  of  these  changes  could 
nected  with  the  amount  of  sarcosporidial  invasion. 


Case  43. — Heifer  No.  3816,  6 months  old,  born  on  Lamziekte  farm,  died  from  acute  Lamziekte  after  an  illness  lasting  6 days.  Post 
mortem  lesions  : Fairly  good  condition  ; dilatation  of  heart  ; hyperaemia  of  kidneys  and  liver  ; patchy  hyperaemia  of  abomasum  ; patchy 
hyperaemia  and  mueo-enteritis  of  small  and  large  intestines  ; congestion  of  middle  third  of  nasal  mucous  membranes. 
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Sciatic  Nerve  : No  abnormalities  observed  in  any  of  the  nerve  fibres. 

Remarks  : Excepting  for  the  Masseter,  sarcocysts  were  not  frequent  in  any  muscles  ; as  would  be  expected  in  a young  animal,  sarcocysts 
consisted  mostly  of  young  forms.  Pathological  changes  were  very  slight  indeed  and  their  severity  again  did  not  depend  on  the  amount  of  sarcos- 
poridial  invasion  (c.f.  Masseter  and  Long,  dorsi).  At  the  time  of  the  death  of  this  animal,  considerable  doubt  was  expressed  regarding  the 
diagnosis  of  Lamziekte,  and  the  diagnosis  has  become  still  more  doubtful  after  microscopic  examination  of  the  muscles. 


Case  44. — Tollie  No.  3714,  one  year  old,  born  on  Lamziekte  farm,  died  from  acute  Lamziekte  after  an  illness  of  only  one  day’s  duration. 
Post  mortem  lesions  : Good  condition  ; marked  hyperaemia  and  oedema  of  lungs  ; small  scattered  petechiae  on  epicard  ; slight  hyperaemia 
of  kidneys  and  spleen  ; slight  fatty  degeneration  in  liver  ; diffuse  hyperaemia  of  ileum  and  mueo-enteritis  of  remaining  portions  of  small  intestines; 
muco-enteritis  of  large  intestines  ; hyperaemia  in  mucosa  of  pharynx  and  larynx. 

Microscopic  Examination — Table  XLIV. 
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Sciatic  Nerve  : Perineural  spaces  enlarged  in  some  places  and  containing  an  increased  amount  of  lymph.  A fair  number  of  fibres  appeared 
to  have  lost  their  medullary  sheath  and  to  contain  an  increase  in  neurilemma  nuclei. 

Remarks  : Sarcocysts  were  rare  in  all  muscles,  older  forms  being  more  frequent  than  the  younger  forms.  Pathological  changes  were  well 
marked  in  most  fibres,  irrespective  of  the  amount  of  sarcosporidial  invasion. 
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Sciatic  Nerve  : With  the  exception  of  a rich  blood  supply,  no  abnormalities  were  observed  in  any  fibres. 

Remarks  : With  the  exception  of  the  masseter,  sarcocysts  were  rare  in  the  muscles,  and  the  younger  forms  were  much  fewer  than  the  older 
forms.  Pathological  changes  were  present,  but  not  extensive,  in  most  muscles  ; the  severity  of  the  lesions  could  not  be  connected  with  the 
amount  of  sarcosporidial  invasion. 
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Sciatic  A emc  : With  the  exception  of  rather  distinct  Lantermann’s  clefts  in  some  fibres,  no  abnormalities  could  be  detected. 

Remarks  : Sarcocysts  were  fairly  frequent  in  most  muscles,  but  young  forms  of  the  parasite  were  rare,  showing  an  absence  of  recent  invasion 
or  multiplication.  Pathological  changes  were  unevenly  distributed  amongst  the  different  muscles,  being  severe  in  some  and  only  slight  in  others. 
No  connection  could  be  established  between  the  severity  of  the  lesions  and  the  number  of  parasites  present. 
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Sciatic  Nerve  : Perineural  spaces  enlarged  in  some  places  and  containing  an  increased  number  of  endothelial  cells.  Most  fibres  show 
myelin  staining. 

Remarks:  Sarcocysts  were  rare  in  all  muscles,  excepting  in  the  triceps  in  which  they  were  rather  frequent ; the  infection  is  an  old  standing 
one,  judging  by  the  very  few  young  sarcocysts  seen  in  the  muscles.  Pathological  changes  were  fairly  extensive,  but  their  severity  did  not 
depend  or  the  amount  of  sarcosporidial  invasion  (c.f.  Psoas  and  Gluteus  with  Triceps). 
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Sciatic  Nerve:  Blood  supply  rich  in  epi-  and  peri -neural  tissues;  peri -neural  lymph  spaces  enlarged  in  some  places.  Most  fibres  show 
myelin  staining. 

Remarks  : Sarcocysts  were  not  very  frequent,  excepting  in  the  case  of  the  Masseter  ; the  multiplication  must  have  been  a gradual  and  slow 
one,  judging  by  the  size  or  age  of  the  different  parasites.  No  clear  relation  could  be  established  between  the  number  of  sarcocysts  and  the 
severity  of  the  muscle  changes. 
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Sciatic  Nerve.:  Blood  supply  rich  in  epi-  and  perineural  tissues;  Lantermann’s  clefts  distinct  in  some  fibres. 

Remarks  : Sarcocysts  were  rare  in  some  muscles  and  completely  absent  in  others,  thus  affording  strong  evidence  against  the  sarcosporidia 
theory  as  applied  to  Lamziekte.  That  the  severity  of  the  muscle  lesions  does  not  depend  on  the  presence  of  sarcocysts  is  proved  by  the  changes 
in  the  Psoas  and  Long,  dorsi  muscles  from  which  sarcocysts  were  completely  absent. 
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Sciatic  Nerve  : No  pathological  changes  observed. 

Remarks  :>  Sarcocysts  were  very  rare  in  all  muscles  and  completely  absent  in  one  (Long,  dorsi);  yoimg  forms  of  the  parasite  were  com- 
pletely absent,  except  that  one  was  seen  in  the  Masseter.  Pathological  changes  were  fairly  sevene  in  most  muscles,  the  severity  of  the  lesions 
being  entirely  independent  of  the  number  of  sarcocysts  present  in  the  different  muscles.  The  changes  in  the  Psoas  are  shown  in  Fig.  VI. 
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V. — Discussion  of  Lamziekte  Cases. 

Dealing-  first  of  all  with  the  Sarcosporidia,  it  will  be  seen  that 
the  parasites  were  present  in  the  muscles  of  49  out  of  the  50  animals, 
the  only  case  in  which  no  Sarcosporidia  could  be  found  being  a 
young  calf,  four  months’  old. 

The  50  cases  comprise  animals  of  all  ages,  from  4 months  to  10| 
years  old,  but  as  Lamziekte  rarely  attacks  very  young  animals,  only 
three  cases  of  one-year-old  and  under  came  up  for  consideration. 

All  animals  were  either  in  good,  or  fairly  good,  condition. 

Regarding  the  amount  of  Sarcosporidia!  invasion,  it  will  be  seen 
that  the  parasites  were  rare  in  the  majority  of  cases,  and  completely 
absent  in  one  case.  The  average  number  of  sarcocysts  in  the  50 
cases  works  out  as  follows  for  the  different  muscles:  — 


Masseter 

17  9 per  section  12-7  mm.  square 

Triceps 

9-8  „ „ ,; 

Gluteus 

9-7 

Long,  dorsi.  . 

8-1 

Splenius 

7'8 

Quadriceps 

7'4 

Psoas 

6-9 

Supraspinatus 

6-7 

The  parasites  were  unevenly  distributed  amongst  the  different 
muscles,  one  muscle  containing  comparatively  frequent  sarcocysts  in 
one  animal,  and  comparatively  few  in  another  animal.  It  is  only  in 
the  Masseter  that  the  parasites  were  nearly  always  more  frequent  than 
in  the  other  muscles. 

If  Sarcosporidia  were  the  cause  of  Lamziekte,  one  could  reason- 
ably expect  to  find  heavy  infection  in  animals  which  had  suffered 
from  more  than  one  attack  of  the  disease.  Of  the  50  cases,  9 ani- 
mals had  passed  through  previous  attacks  of  the  disease,  and  in  none 
of  these  were  the  parasites  very  frequent.  The  average  number  of 
sarcocysts  per  section,  in  the  muscles  of  the.  9 animals,  is  as  fol- 
lows : — 


Masseter  . . 

. . 19- 1 as 

compared  with  17-9 

Triceps 

6-9 

„ „ 9-8 

Gluteus 

..  11  -6 

„ „ 9-7 

Long,  dorsi 

8-1 

„ „ 8-1 

Splenius 

6-3 

„ „ 7-8 

Quadriceps 

5-4 

„ „ 7-4 

Psoas 

5-8 

„ „ 6-9 

Supraspinatus 

5-5 

„ „ 6-7 

It  will  be  seen,  therefore,  that  the  average  actually  works  out 
smaller  m the  majority  of  muscles;  it  is  only  in  the  Masseter  and 
Gluteus  that  the  average  number  of  sarcocysts  is  slightly  higher  than 
that  in  the  50  oases. 

In  the  three  young  animals  of  one  year  and  under,  previously 
mentioned,  Sarcosporidia  were  completely  absent  from  the  muscles  of 
the  4 months’  old  calf,  comparatively  rare  in  the  6 months’  old  calf, 
and  rare  in  the  yearling. 
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As  regards  the  terms  ’‘young  ' and  “old,”  constantly  employed 
in  describing  the  forms  of  Sarcosporidia  encountered,  it  may  be 
mentioned,  that  it  is  a very  difficult  matter  to  draw  a dividing  line 
between  the  young  and  the  old  parasites,  and  that,  consequently, 
these  terms  are  not  used  in  the  correct  sense  in  every  case,  medium- 
sized parasites  and  comparatively  young  forms  being  often  included 
under  the  term  “ old.”  Young  parasites  are  smaller  in  size,  have 
no  well-developed  capsule,  and  contain  rather  small  sporoblasts;  old 
forms  have  well-developed  capsules,  contain  comparatively  large 
spores,  and  measure  from  45  to  300/t  in  thickness,  and  from  JOO/t 
to  1-5  mm. — rarely  2 mm. — in  length. 

During  the  examination  of  the  cross  sections,  Sarcosporidia  were 
called  young  forms  when  they  measured  roughly  45/t,  and  less,  in 
thickness. 

The  following  alterations  were  met  with  in  the  muscles  and 
nerves  : — 

(1)  Fatty  degeneration  of  the  muscle  fibres  was  present  in  48 
out  of  the  50  cases,  and  was  very  severe  in  most  cases,  especially  in 
acute  cases  of  Lamziekte.  Of  the  two  cases  in  which  no  fatty 
degeneration  could  be  found,  both  were  peracute  forms  of  the  disease, 
in  the  muscles  of  which  only  very  slight  alterations  are  usually  met 
with. 

No  further  description  of  fatty  degeneration  need  be  given,  as 
the  changes  are  well  shown  in  Figs.  3 and  4. 

(2)  Zenker’s  degeneration,  which  is  shown  very  clearly  in  Figs. 
1 and  2,  occurs  very  constantly  in  the  muscles  of  animals  which  have 
died  from  Lamziekte,  and  is  present  in  all  the  50  cases.  The  sever- 
ity of  this  degeneration  varies  a great  deal  in  different  cases,  being 
extensive  in  some  and  only  slight  in  others;  when  extensive,  >t 
results  in  marked  destruction  of  the  affected  fibres.  Very  often  both 
fatty  and  Zenker’s  degenerations  occur  in  the  same  muscle  fibres. 

(3)  Atrophy  of  muscle  fibres,  accompanied  by  increase  in  sarco- 
lernma  nuclei,  is  not  a constant  alteration,  and  is  only  marked  in  the 
minority  of  cases  of  Lamziekte. 

It  is  true  that  slight  atrophy  of  fibres  is  described  in  the  major- 
ity of  the  fifty  cases,  but  this  description  refers  to  only  rare  fibres 
which  show  signs  of  atrophy  and  which  will,  probably,  be  found  in 
the  muscles  of  many  healthy  animals.  Atrophy  of  fibres,  with  in- 
crease in  sarcolemma  nuclei,  can  be  seen  very  distinctly  in  Figs.  1 
and  2. 

(4)  Myositis  occurs  only  in  rare  cases  of  Lamziekte.  Slight 
localised  patches  of  commencing  haemorrhagic  myositis  were  seen  in 
only  8 out  of  the  50  cases.  It  consisted  of  infiltration  with  leucocytes 
and  erythrocytes  between  the  muscle  fibres,  resulting  in  destruction 
of  fibres  in  only  rare  instances. 

(5)  Connective  Tissues. — These  remain  unaltered  in  the  majority 
of  cases*  but  changes  were  seen  in  T out  of  the  50  cases,  consisting 
of  increase  in  connective  tissue  cells,  and  sometimes  proliferation  of 
fibroblasts.  In  only  rare  instances  could  slight  formation  of  new 
connective  tissues  be  detected. 

(G)  Hyperaemia  was  well  marked  in  most  cases,  the  blood  supply 
between  the  fibres  being  very  rich. 
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(7)  A erve  Fibres. — No  marked  alteration  could  be  detected  in 
either  the  sciatic  nerve  or  in  the  peripheral  nerves  encountered  in  the 
muscle  sectiqns.  In  a fair  number  of  cases  the  blood  supply  in  the 
connective  tissues  was  very  rich,  and  the  perineural  lymph  spaces 
were  enlarged,  containing  sometimes  an  increase  in  the  number  of 
endothelial  cells;  in  the  majority  of  cases,  however,  the  enlarged 
perineural  spaces  may  have  been  produced  mechanically — during  the 
preparation  of  the  sections. 

The  nerve  fibres  themselves  were  normal  in  most  cases,  and  neu- 
ritis was  never  seen.  In  a few  cases,  however,  rare  fibres  in  some 
funiculi  appeared  to  have  lost  their  medullary  sheath,  and  to  be 
converted  into  thin  strands  in  which  the  neurilemma  nuclei  were  very 
frequent.  These  “ changes  ” were  seen  in  both  the  sciatic  nerve  and 
the  peripheral  nerves,  but  more  often  in  the  former.  They  were 
very  similar  to  those  described  by  Diirck  (.16)  in  cases  of  Beri-beri, 
excepting  that  in  the  former  the  affected  fibres  were  very  rare. 

As  will ‘be  seen  later  on,  similar  fibres  were  observed  in  healthy 
animals,  and  one  must  conclude,  therefore,  that  in  cases  where  only 
rare  fibres  appear  to  be  affected,  at  any  rate,  they  majr  possibly  be 
normal  non-mediillated  fibres  intermixed  with  the  medullated  fibres 
in  the  same  funiculi. 

The  alterations  in  the  muscles,  just  described,  are  very  similar 
to  those  recorded  by  Hedinger,  excepting  that  the  writer  was  unable 
to  recognise  the  brown  pigmentation  mentioned  by  Iiedinger.  Brown 
granules  were  observed  in  some  muscles,  but  only  in  those  in  which 
the  fats  were  not  well  stained;  after  re-staining  such  muscles  with 
Sudan  III,  it  was  found  that  the  brown  granules  were  actually  par- 
ticles of  fat. 

In  the  nerve  fibres  Hedinger  described  interstitial  neuritis  and 
other  rather  marked  changes,  but  the  writer  was  never  able  to  de- 
monstrate any  inflammatory  changes  in  the  nerves. 

Hedinger  also  laid  some  stress  on  the  appearance  of  “ funnel 
forms,”  i.e.,  LantermaniTs  clefts  or  “ trichter,”  in  some  fibres,  but 
there  is  not  much  doubt  that  these  are  artificially  produced,  as  they 
have  been  seen  by  thq  writer  in  animals  which  have  died  from  a 
variety  of  diseases,  as  also  in  perfectly  health v animals.  Their 
appearance  seems  to  depend  a great  deal  on  the  angle  at  which 
sections  are  made  through  the  nerve  fibres.  LantermaniTs  clefts  or 
“ trichter  ” are  very  clearly  shown  in  Fig.  5. 

Regarding  the  presence  or  absence  of  changes  in  the  nerves  of 
lamziekte  cases,  the  following  statement  occurs  in  Hedinger's  report: 
— “ Mr.  Walker  made  microscopical  examination  in  some  cases  with- 
out finding  alterations.  Through  the  kindness  of  Mr.  Walker,  I 
had  the  opportunity  of  seeing  his  microscopical  sections  of  spinal 
cord  and  nerves.  I also  could  find  no  alterations.” 

From  this  extract  it  will  be  observed  that  Hedinger  himself 
failed  to  find  alterations  in  the  nervous  system  of  some  case,-;,  at  anv 
rate.  Even  if  the  marked  alterations,  described  by  Hedinger,  did 
occur  in  lamziekte  cases,  their  presence  could  not — on  his  own  show- 
ing— be  very  constant. 

The  question  whether  or  not  the  pathological  changes,  which 
are  present  in  the  muscles  of  lamziekte  animals,  are  produced  by 
Sarcosporidia  or  their  toxin,  could  be  decided  best  after  the  examin- 
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at  ion  of  the  50  non-lainziekte  cases,  but  it  would  be  advisable  to 
focus  attention  on  some  points  at  this  stage. 

At  the  outset  it  can  be  stated  that  the  sarcocyst  appears  to  exert 
no  adverse  effect  whatever  on  the  invaded  muscle  blue;  no  irritation 
is  set  up  and  no  leucocytes  are  attracted  to  the  parasite;  the  invaded 
muscle  fibre  appears  to  be  normal  in  every  way,  its  striations  being 
well  preserved,  the  only  noticeable  abnormality  being*  tlie  distension 
or  bulging*  of  that  part  of  the  fibre  which  harbours  the  parasite. 

In  muscles  where  pathological  changes  are  present,  the  lesions 
are  evenly  distributed  amongst  the  muscle  fibres,  irrespective  of  the 
presence  or  absence  of  Sarcosporidia ; in  no  case  were  the  lesions 
observed  to  be  confined  particularly  to  the  invaded  fibres. 

Apart  from  any  other  considerations,  which  will  be  discussed 
later,  the  evidence  provided  by  the  examination  of  the  50  lamziekte 
cases  is  very  strong  against  the  Sarcosporidia  theory  as  applied  to 
Lamziekte. 

All  authors  are  agreed  that  the  possible  pathogenicity  of  Sarco- 
sporidia must  be  judged  by  the  extent  to  which  the  host  has  been 
invaded  by  the  parasites,  the  main  reason  for  this  argument  being 
that  the  Sarcosporidia  are  found  normally  in  practically  all  domestic 
herbivorous  animals. 

Reasoning  in  this  way,  the  following  cases  of  Lamziekte  may  be 
reviewed  again  : — 

(1)  Case  11  refers  to  an  ox,  7 years  old,  which  had  been  on  a 
lamziekte  farm  for  3 years.  Sareocysts  were  extremely  rare  in  some 
of  its  muscles  and  completely  absent  in  others,  and  yet  pathological 
lesions  were  fairly  severe. 

(2)  In  Case  12,  the  Masseter  contained  51  sareocysts  per  section, 
and  yet  alterations  in  the  muscles  were  almost  completely  absent. 

(3)  In  Case  15,  the  animal  had  recovered  from  a previous  attack 
of  Lamziekte,  and  yet  Sarcosporidia  were  comparatively  rare,  al- 
though alterations  in  the  muscles  were  heavy. 

(4)  In  Case  29,  the  animal  had  also  passed  through  a previous 
attack  of  the  disease,  but  no  abnormal  increase  in  Sarcosporidial  in- 
fection could  be  detected,  the  parasites  being  rare  in  all  muscles 
which,  moreover,  showed  heavy  alterations. 

(5)  Csae  35,  refers  to  another  animal  which  had  passed  through 
a previous  attack  of  Lamziekte,  and  in  its  muscles  also  Sarcosporidia 
were  extremely  rare. 

(6)  In  Case  16,  the  animal  had  been  on  a lamziekte  farm  for  3J 
years,  but  at  the  time  of  death  no  marked  Sarcosporidial  invasion  of 
its  muscles  had  taken  place,  parasites  being  extremely  rare  in  all 
muscles,  in  which,  moreover,  pathological  changes  were  severe. 

(7)  In  Case  28,  Sarcosporidia  were  completely  absent  from  some 
muscles,  and  very  rare  in  others,  and  yet  muscle  changes  were 
extensive. 

(8)  The  same  remarks  apply  to  Case  49. 

(9)  Case  19  affords  almost  conclusive  proof  that  Sarcosporidia 
have  no  connection  whatever  with  the  etiology  of  Lamziekte,  nor 
with  the  muscle  changes  seen  in  lamziekte  cases.  In  this  young 
animal  saVcocysts  were  completely  absent  from  all  muscles,  of  which 
both  cross  and  longitudinal  sections  were  examined  for  the  presence 
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of  the  parasites.  Pathological  changes,  on  the  other  hand,  were 
extensive  in  the  muscles  and  similar  to  those  usually  met  with  in 
acute  cases  of  Lamziekte. 

Many  more  cases  could  be  quoted  to  show  that  the  pathological 
changes  usually  encountered  in  lamziekte  animals  are  entirely  uncon- 
nected with  the  presence  of  Sarcosporidia  or  the  amount  of  Sarco- 
sporidial  invasion  in  the  musculature,  but  the  above  must  suffice  for 
the  present. 

VI. — Non-lamziekte  Cases,  or  Animals  which  Died  from 
Diseases  or  Causes  other  than  Lamziekte. 

Of  the  50  cases  to  be  described  under  this  heading,  27  died  or 
were  slaughtered,  on  the  Experimental  'Station,  Armoedsvlakte, 
where  the  diagnoses  and  post-mortem  examinations  were  made  under 
the  supervision  of  the  writer. 

Specimens  from  the  other  23  cases  wrere  collected,  and  forwarded 
from  different  parts  of  the  country,  by  Government  Veterinary 
Officers,  who  were  able  to  make  a definite  diagnosis  of  the  complaints 
the  animals  were  suffering  from  in  the  majority  of  cases 

The  following  is  a list  of  cases  showing  the  diseases  or  causes 
from  which  the  animals  died:  — 

(1)  Poverty  or  cachexia 

(2)  Killed  while  in  good  health 

(3)  Suspected  Lamziekte 

(4)  Traumatic  Pericarditis  . . 

(5)  Quarter  Evil 

(6)  Toxaemia 

(7)  Gastro-enteritis 

(8)  Unknown  causes 

(9)  Suspected  poisoning 

(10)  Septic  metritis 

(11)  Acute  Indigestion.  . 

(12)  Anthrax 

(13)  Heartwater.. 

(14)  Tetanus 

(15)  General  oedema 

(16)  Straining  disease 

(17)  Foetus 


8 „ 

7 „ 
3 „ 

3 „ 
2 „ 
2 „ 
2 „ 
1 „ 


The  object  of  selecting  specimens  from  such  a large  variety  of 
diseases,  and  from  so  many  parts  of  the  country,  was  to  compare  the 
results  of  the  microscopic  examination  with  those  of  the  50  lam- 
ziekte cases,  and  to  find  out  whether  or  not  Sarcosporidia  were  more 
frequent  in  cases  of  Lamziekte. 

The  same  method  of  procedure  will  be  adopted  in  the  examina- 
tion of  these  50  cases  as  was  employed  in  the  50  lamziekte  cases,  the 
results  being  tabulated  in  order  to  condense  the  report  as  much  as 
possible. 


Microscopic  Examination 
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Sciatic  Nerve  : No  material  available.  . 

Remarks  : Sarcocysts  were  fairly  frequent  in  most  muscles,  consisting  mostly  of  old  forms.  Pathological  changes,  especially  Zenkers 
degeneration,  were  well  marked  in  some  muscles,  but  no  close  connection  could  be  detected  between  the  severity  of  the  lesions  and  the  amount 
of  sarcosporidial  invasion. 


Microscopic  Examination — Table  LII. 
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Case  53. — Heifer  No.  3523,  age  not  stated,  on  a non-Lamziekte  farm,  Onderstepoort,  died  from  Toxaemia  10  days  after  first  drenching 
ith  pupae  of  Pycnosoma  bred  on  Lamziekte  carcases.  Post  morterfl  report  : Not  available. 

Microscopic  Examination — Table  LIII. 
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between  fibres.  . ,. 

Remarks  : Sarcocysts  were  frequent  in  all  muscles,  consisting  mostly  of  old  forms,  thus  proving  that  the  infection  was  an  old  standing 
one.  Pathological  changes  were  rather  extensive  in  most  muscles,  these  changes  resembling  very  closely  those  seen  in  acute  cases  of  Lamziekte, 
which  is  also  a toxaemia.  No  close  relation  could  be  detected  between  the  severity  of  the  lesions  and  the  amount  of  sarcosporidial  invasion,  which, 
moreover,  was  an  old  standing  one. 
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Sciatic  Nerve  : In  epineurium  infiltration  with  leucocytes  and  slight  perivascular  infiltration  with  leucocytes  were  seen.  The  medullary 
sheath  of  some  fibres  appeared  to  be  more  finely  granular,  and  in  some  cases  much  enlarged  at  the  nodes  ; slight  increase  in  neurilemma  nuclei. 

Remarks  : Sarcocysts  were  very  rare  in  all  the  muscles  examined,  consisting  of  old  forms  only.  The  most  notable  pathological  changes 
were  : Marked  interstitial  myositis,  acute  atrophy  of  fibres,  and  in  a few  cases  necrosis  of  fibres.  As  sarcocysts  were  extremely  rare,  one  could 
not  in  any  way  connect  the  muscle  changes  with  their  presence.  The  muscle  changes  are  shown  very  clearly  in  Figs.  VII.  and  VIII. 


Case  56. — Cow,  5 years  old,  in  emaciated  condition,  from  farm  where  Lamziekte  is  suspected  ; specimens  collected  by  G.V.S.  Paine,  Kokstad. 
Post  mortem  lesions  : In  very  poor  condition,  “ no  definite  lesions  were  present  excepting  catarrhal  inflammation  of  the  abomasum,  patches  of 
enteritis,  and  large  ecchymoses  upon  the  heart  wall.”  Cause  of  death  : Unknown. 

Microscopic  Examination — Table  LVI. 
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Case  5i.  Cow  No.  3219,  4 years  old,  on  Lamziekte  farm  about  8 months,  died  from  extreme  poverty  and  weakness.  Post  mortem  report  • 
Very  poor  condition  ; shght  oedema  of  lungs  ; dilatation  of  right  heart;  contraction  of  spleen;  slight  patchy  hyperaemia  in  abomasum-’ 
thickening  and  wrinkling  of  mucosa  of  large  intestines;  same  changes  in  small  intestines;  lOOc.c.  clear  fluid  in  peritoneal  cavity;  complete 
absence  of  fats  in  subcutaneous  tissues.  17  r 

Microscopic  Examination — Table  LVII. 
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Sciatic  Nerve  : No  material  available. 

Remarks:  Sarcocysts  were  rare  in  most  muscles,  consisting  almost  entirely  of  old  forms,  showing  an  absence  of  recent  invasion  or  multipli- 
cation. Pathological  changes  were  very  slight  indeed,  and  not  more  severe  than  what  one  would  expect  in  the  usual  poverty  cases. 
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Case  60. — Foetus,  8 months  old,  from  cow  No.  2314,  which  calved  prematurely  on  Armoedsvlakte  ; Post  mortem  report  / Normal,  well- 
developed  foetus. 

Microscopic  Examination — Table  LX. 
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Sciatic  Nerve  : Normal. 

Remarks:  The  object  of  examining  specimens  from  the  foetus  was  to  find  out  whether  there  was  any  sarcosporidial  infection  of  the 
foetus  prior  to  birth.  Not  a single  sarcocyst  could  be  seen  and  the  muscles  were  normal,  showing  an  increase  of  nucleated  cells  which  is  normal 
to  the  developing  muscle.  As  will  be  seen  in  the  next  case,  the  mother  of  this  foetus  was  rather  heavily  infected  with  sarcosporidia. 


Case  61. — Cow  No.  31(54,  aged,  on  Armoedsvlakte  for  If  years,  killed  on  accouut  of  poverty  and  weakness.  Post  mortem  report  : Heart 
very  flabby  and  dilated  ; kidneys  pale  in  colour  and  tough  in  consistence,  containing  renal  calculi  ; fatty  degeneration  of  the  liver  ; marked 
thickening  and  wrinkling  of  mucosa  of  large  intestines  which  contain  frequent  nematodes  ; patchy  hyperaemia  and  thickening  of  mucosa  of 
small  intestines  which  also  contained  parasitic  nodules  ; extensive  lesions  of  arterio-sclerosis  of  abdominal  aorta.  Old  standing  fractures  of 
8tli,  9th  and  10th  ribs  (right).  Old  standing  fibrous  adhesions  in  peritoneum  ; fats  scanty  and  oedematous. 
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Sciatic  Nerve  : No  abnormalities  could  be  detected. 

Remarks  : Sarcocysts  were  very  unevenly  distributed,  being  very  numerous  in  some  muscles,  and  not  frequent  in  others.  Pathological 
changes  were  very  slight  indeed,  consisting  of  atrophy  of  fibres.  No  distinct  relation  could  be- detected  between  the  severity  of  the  lesions  and 
the  amount  of  sarcosporidial  invasion  in  the  different  muscles. 


Case  62.— Cow  No.  3133,  aged,  on  Armoedsvlakte  for  if  years,  killed  on  account  of  extreme  poverty  and  weakness.  Post  mortem  report  : 
\ ery  poor  condition  ; coronary  fats  oedematous  ; heart  flabby  and  dilated  ; kidneys  pale  in  colour  and  rather  tough  in  consistence  ; liver 
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recent  active  multiplication.  Pathological  changes  were  completely  absent  in  most  fibres,  thus  proving  that  the  presence  of  sarcocysts  in  the 
muscles,  even  if  multiplying,  may  not  cause  any  alterations. 


Case  63. — Calf  No.  3584,  about  9 months  old,  born  on  Lamziekte  farm,  died  from  Quarter  Evil  on  the  same  day  as  symptoms  were  first  seen. 
Post  mortem  report  : Very  good  condition  ; typical  lesions  of  Quarter  Evil  in  the  right  shoulder. 

• Microscopic  Examination — Table  LXIII. 
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Case  (34. — Calf  M.  3219,  4 months  old,  born  on  Armoedsvlakte,  died  from  mal-nutrition  and  poverty.  Post  mortem  lesions  : Very  poor 
condition  ; no  changes  present  other  than  those  usually  seen  in  badly -nourished  animals. 

Microscopic  Examination — Table  LX1V. 
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Sciatic  Nerve:  No  pathological  changes  observed;  Lantermann’s  clefts  were  very  distinct. 

Remarks  : Sarcocysts  were  rare  in  all  muscles,  consisting  mostly  of  young  forms.  Pathological  changes  were  almost  absent,  excepting 
for  the  presence  of  some  atrophy  of  fibres  and  increase  in  sarcolemma  nuclei  and  connective  tissue  cells.  The  increase  in  cells,  as  also  the  small 
cross-diametcr  of  muscle  fibres,  is  always  seen  in  the  young,  growing  animal,  and  may  be  considered  normal  to  the  young  animal. 
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Sciatic  Nerve:  No  pathological  lesions  observed;  Lantermann’s  clefts  very  distinct. 

Remarks:  Nothing  need  be  added,  excepting  that  slight  but  fairly  constant  lesions  were  present  in  muscles  which  showed  a complete 
absence  of  all  sarcosporidia. 


Case  66. — Ox  No.  2149,  aged,  on  Armoedsvlakte  for  years,  died  from  poverty  and  weakness.  Post  mortem  report  : Very  poor  condi- 
tion ; no  lesions  other  than  those  usually  seen  in  cases  of  poverty. 

Microscopic  Examination — Table  LXVI. 
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Sciatic  Nerve  : No  pathological  changes  observed. 

Remarks  : Sarcocysts  were  fairly  frequent  in  some  muscles  and  numerous  in  others  ; young  forms  of  the  parasite  were  more  numerous 
than  the  old  form,  showing  that  there  was  recent  active  multiplication  on  the  part  of  the  parasite.  Excepting  for  the  presence  of  atrophy  of  fibres 
and  increase  in  Sarcolemma  nuclei  pathological  changes  were  almost  completely  absent. 


Case  67. — Cow  No.  3689,  aged,  died  at  Onderstepoort  from  Quarter  evil.  Post  mortem  report : Not  available. 

Microscopic  Examination — Table  LXVII. 
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Sciatic  Nerve  : In  epineurium  some  perivascular  infiltration  with  leucocytes  was  seen  ; perineural  lymph  space  enlarged  in  some  places  i 

nerve  fibres  normal.  . . 

Remarks  : Sareocysts  were  rare  in  all  muscles,  consisting  mostly  of  old  forms.  Pathological  changes  were  slight  m all  cases  and  their  severity 
seemed  to  be  quite  independent  of  the  amount  of  sarcosporidial  invasion. 


absence  of  ''fats  in  subcutaneous  tissues. 
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Sciatic  Nerve  : No  pathological  changes  observed. 

Remarks  : Sarcocysts  were  numerous  in  some  muscles  and  very  numerous  in  others,  young  forms  in  some  muscles  being  much  more  numerous 
than  old  forms,  thus  showing  active  mutliplication  of  the  parasite.  Excepting  for  the  presence  of  atrophy  of  fibres  and  increase  in  sarcolemma 
nuclei,  pathological  changes  were  completely  absent. 
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Case  70. — Heifer,  yearling,  specimens  submitted  by  S.  V.  S.  Grist,  Bloemfontein.  Cause  of  death  : Not  stated.  Post  mottem  report  : In 
good  condition  ; united  fracture  of  a rib  ; no  other  lesions  mentioned. 
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Remarks  : Sarcocysts  were  rare  in  some  muscles  and  completely  absent  in  others,  no  young  forms  of  the  parasite  being  present,  thus 

showing  an  absence  of  recent  multiplication.  Pathological  changes  were  entirely  absent ; the  muscle  fibres  had  a small  cross-diameter  and 
showed  an  increase  in  sarcolemma  nuclei,  but  this  condition  is  always  seen  in  a young,  growing  animal.  Apparently  the  animal  was  killed  while 
in  good  health. 


Case  71. — Tollie  No.  3191,  2 years  old,  bom  on  Lamziekte  farm,  killed  on  acoount  of  extreme  poverty  and  weakness.  Post  mortem  report : 
In  very  poor  condition  ; fats  in  coronary  furrows  scanty  and  oedematous  ; renal  fats  scanty  and  oedemantous  ; kidneys  pale  in  colour  and 
rather  tough  in  consistence  ; advanced  cirrhosis  of  liver  ; few  tape  worms  in  bileducts  ; numerous  nematodes  in  abomasum  ; thickening  of 
mucosa  of  small  intestines,  which  contained  a large  number  of  tape  worms  ; thickening  of  mucosa  of  large  intestines  ; inter-muscular  connective 
tissues  and  fats  oedematous  ; subcutaneous  tissues  pale  in  colour  and  containing  no  fats. 
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35 


ixemar/cs  : oarcocysts  were  lairiy  Irequent  in  some  muscles  and  numerous  in  others,  old  forms  being  more  frequent  than  young  forms. 
Pathological  changes  were  almost  completely  absent,  showing  that  the  presence  of  sarcocysts  in  the  muscles  does  not  necessarily  mean  the 
production  of  muscle  changes. 


Microscopic  Examination — Table  LXXII. 


540 


Case  73. — Cow,  about  10  years  old  ; specimens  obtained  by  V.  R.  O.  Walker  on  farm  Rietfontein  ; killed  while  suffering  from  suspected 
Lamziekte;  Post  mortem  report  : In  fair  condition  ; wire  worm  fairly  frequent  in  abomasum  ; mucosa  of  small  intestines  swollen  and  showing 
patches  of  hyperaemia  ; mesenteric  glands  enlarged  and  oedematous  ; serous  exudate  present  in  subcutaneous  tissues  underlying  decubital 
sores  of  the  skin. 

Microscopic  Examination — Table  LXXIII. 
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,,  „c,Ct?E  J4-~T0llieA^  ye^rS  old;  died  from  suspected  Lamziekte  after  10  days’  illness;  specimens  collected  and  post  mortem  made  by 
G.V.S.  Harber  Mooi  River  Natal.  Post  mortem  report  : Well  marked  muco-enteritis  of  small  intestines,  with  numerous  small  hfemorrhagic 
spots  ; slight  hyperaemia  of  the  mucosa  of  the  abomasum  ; numerous  haemorrhagic  areas  on  epicarcl. 

Microscopic  Examination — Table  LXXIV. 
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Microscopic  Examination — Table 
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Sciatic  Nerve  : No  material  available. 
Remarks  : Sarcocysts  were  very  rare 


Case  77. — Cow,  age  not  given,  died  from  suspected  Lamziekte  ; specimens  forwarded  by  G.V.S.  Paine,  Kokstad.  Post  mortem  report  : 
“ Moderate  cirrhosis  of  the  liver ; inflammation  of  a portion  of  the  small  intestines  ; a large  quantity  of  bright  green  bile  in  the  gall  bladder  ; 
the  bowel  contents  were  fluid  and  the  colour  of  dark  green  paint.” 

Microscopic  Examination — Table  LXXVII. 
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Sciatic  Nerve  : Marked  hyperaemia  present  in  epi-  and  peri-neurium  ; Lantermann’s  clefts  very  distinct. 

Remarks : Sarcocysts  were  rare  in  all  muscles,  consisting  almost  entirely  of  old  forms,  thus  showing  an  absence  of  recent  multiplication. 
Pathological  changes  were  well  marked  and  very  similar  to  those  usually  met  with  in  cases  of  Lamziekte, 


Case  78. — Tollie  No.  2855,  1 year  10  months,  born  on  Armoedsvlakte,  died  from  poverty  and  weakness  resulting  from  worm  infestation. 
Post  mortem  report  : In  poor  condition  ; round  and  tape  worms  found  in  the  intestines  and  abomasum  ; no  other  records  available. 

Microscopic  Examination — Table  LXXV1II. 
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Microscopic  Examination — Table  LXXIX. 
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Case  82. — C.  3651,  age  not  given,  killed  for  experimental  purposes  at  Onderstepoort.  Post  mortem  report : Condition  fair  ; no  other 
particulars  available. 

Microscopic  Examination — Table  LXXXII. 
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Remarks  : Sarcocysts  were  rare  in  all  muscles,  consisting  mostly  of  old  forms.  The  muscle  fibres  had  a small  cross-diameter  and  showed 
an  increase  in  sarcolemma  .nuclei,  conditions  which  are  normal  to  a young,  growing  animal.  For  all  practical  purposes,  pathological  lesions  can 
be  said  to  be  completely  absent. 


Microscopic  Examination — Table  LXXXIII. 
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Sciatic  Nerve  : No  changes  seen. 

Remarks  : Sarcocysts  were  rare  in  all  muscles,  consisting  mostly  of  large  forms.  All  muscle  fibres  had  a small  cross -diameter  and  showed 
an  increase  in  sarcolemma  nuclei,  conditions  which  are  normal  to  the  young  growing  animal.  Practically  no  pathological  lesions  could  be  detected. 
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Sciatic  Nerve  : Great  increase  in  cellular  elements  of  epi-  and  peri -neurium  ; some  fibres  appeared  to  have  lost  (heir  medullary  sheath  and  to 
show  a great  increase  in  neurilemma  nuclei. 

Remarks:  Sarcocysts  were  again  unevenly  distributed,  being  rare  in  some  muscles  and  fairly  frequent  in  others  ; old  forms  were  predominant. 
Pathological  changes  were  only  very  slight  and  their  severity  in  no  way  depended  on  the  number  of  sarcocysts  present. 


Microscopic  Examination — Table 
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Sciatic  Nerve  : Blood  supply  and  cellular  elements  rich  in  epineural  tissues  ; nerve  fibres  normal,  excepting  for  an  apparent  increase  in  neuri- 
lemma nuclei. 

Remarks  : Sarcocysts  consisting  only  of  very  young  forms  were  extremely  rare  in  some  muscles  and  completely  absent  in  others.  All 
fibres  had  a small  cross-diameter  and  showed  an  increase  in  sarcolemma  nuclei  ; pathological  lesions  were  fairly  severe  in  some  muscles,  irrespec- 
tive of  the  presence  of  parasites  or  not,  thus  proving  that  the  sarcosporidia  are  not  responsible  for  the  muscle  changes. 


dition^^o  post?no?tem2hefd.aSed’  °n  Lamziekte  farms  for  3*  years>  died  at  Armoedsvlakte  from  Anthrax.  Post  mortem  report : In  good  con- 

Microscopic  Examination — Table  LXXXVI. 
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Case  87. — Heifer  No.  3599,  on  Pamziekto  farm  for  oniy  7 months,  died  from  Traumatic  Pericarditis  after  a visible  illness  lasting  16  days. 
Post  mortem  report  : Fair  condition  ; slight  oedema  in  lungs  ; extensive  lesions  of  Traumatic  Pericarditis  in  peri-cardium  ; epicard  covered 
with  dirty  fibrinous  material;  heart  atrophied;  heart  wall  much  thickened;  diffuse  hyperaemia  in  kidheys  and  spleen  ; extensive  fatty  degenera- 
tion in  liver  ; fibrous  adhesions  between  reticulum  and  diaphragm  ; diffuse  hyperaemia  of  small  intestines  ; thickening  and  wrinkling  of 
mucosa  of  coectun  and  portion  of  colon  ; much  dirty  coloured  fluid  in  peritoneal  cavity. 
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Sciatic  Nerve  : Lantermann’s  clefts  abnormally  distinct ; no  other  changes. 

Remarks  : Sarcocysts  were  rather  rare  in  most  muscles,  and  consisted  mostly  of  old  forms.  Pathological  changes  were  fairly  severe  in  most 
muscles,  but  the  severity  of  the  lesions  was  quite  independent  of  the  number  of  sarcocysts  present  in  the  different  muscles  (c.f.  Psoas  and  Triceps). 


Case  88 — Cow  No.  3354,  age  not  given,  died  at  Onderstepoort  from  Heartwater.  Post  mortem  report  : Not  available  ; condition  good 

Mxcboscopic  Examination — Table  LXXXVII1. 


5oU 


Sciatic  Nerve  : Rare  collections  of  and  peri-vascular  infiltration  with  leucocytes  in  the  epineurium  of  some  bundles  ; a fair  number  of 
fibres  appeared  to  have  lost  their  medullary  sheath  and  to  have  an  increase  in  neurilemma  nuclei. 

Remarks : Sarcocysts  were  fairly  frequent  in  some  fibres  (vide  Gluteus  and  Triceps) ; this  is  an  interesting  occurrence  as  the  animal  in 
question  had  never  been  on  a Lamzieklo  farm.  Pathological  changes,  excepting  for  the  presence  of  atrophy  of  fibres  and  increase  in  sarcolemma 
nuclei,  were  slight,  their  severity  in  no  way  depending  on  the  amount  of  sarcosporidial  invasion. 


Case  89. — Cow  No.  3413,  aged,  on  Armoedsvlakto  for  11  months,  killed  on  accqunt  of  a broken  leg.  Post  mortem  report:  In  poor 
dition  ; heart  dilated  and  flabby  ; all  organs  fiormal ; compound  fracture  of  humerus  of  right  leg. 

Microscopic  Examination — Table  LXXXIX. 
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Case  91. — Calf  No.  3860,  4 months  old,  bom  on  Armqedsvlakte,  was  killed  while  suffering  from  an  acute  attack  of  Tetanus.  Post  mortem 
report  : Fairly  good  condition  ; thoracic  organs  normal  ; oedema  of  kidneys  ; small  nematodes  in  abomasum  ; mucosa  of  small  intestines, 
pale  in  colour  ; mucosa  of  large  intestines,  especially  of  coecum,  considerably  thickened  and  wrinkled  ; connective  tissues  of  scrotal  sacs  aiul 
inguinal  canal  greatly  thickened,  enclosing  some  inspissated  pus. 

Microscopic  Examination— Table  XC1. 
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Sciatic  Nerve:  Perineural  space  enlarged  in  some  cases  and  containing  frequent  endothelial  cells;  some  fibres  have  no  medullary  sheath 
and  show  an  increase  in  neurilemma  nuclei. 

Remarks:  Sarcocysts  were  rare  in  some  muscles  and  fairly  frequent  in  others,  consisting  of  small  and  medium  sized  forms  in  equal 
numbers.  As  is  usually  the  case  in  young  growing  animals,  all  fibres  bad  a small  cross-diameter  and  showed  an  increase  in  sarcolemma  nuclei, 
Other  changes  were  not  severe. 


Case  02. — Cow  No.  250?,  aged,  on  Armoedsvlakte  ex  Bestersput  6|  months,  killed  on  account  of  lesions  of  extensive  general  oedema. 
Post  mortem  report  : Fairly  good  condition  ; extensive  lesions  of  interstitial  pneumonia  (old  standing)  and  emphysema  in  lungs  ; pericardial 
sac  distended  with  fluid  ; epicardial  tissues  oedematous  ; heart  very  flabby  and  dilated,  with  ventricles  much  dilated  ; kidneys  pale  in  colour 
and  oedematous;  marked  congestion  and  widespread  cirrhosis  of  liver;  great  thickening  of  wall  of  gall  bladder;  nematodes  in  abomasum; 
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Sciatic  Nerve  : Lantormann’s  clefts  very  distinct  ; no  other  changes  seen. 

Remarks  : Sarcocysts  were  not  frequent  in  any  muscles  and  consisted  almost  entirely  of  old  forms.  Pathological  changes  were  not  sever,, 
and  did  not  seem  to  depend  in  any  way  on  the  frequency  of  sarcosporidia. 
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Case  94. — Cow  No.  948,  8 years  old,  on  a Lamziekte  farm  5|  years,  killed  for  collection  and  examination  of  its  muscles  ; this  animal  had 
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Case  95. — Ox  No.  2862,  3 years  old,  bom  at  Armoedsvlakte  ; killed  for  the  collection  and  examination  of  its  muscles  ; it  had  passed  through 
an  attack  of  Lamziekte  years  previously.  Post  mortem  report:  In  fairly  good  condition;  all  organs  and  tissues  normal,  excepting  for  the 
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for  the  presence  of  slight  Zenkers  degeneration  in  a few  muscle  fibres.  Sareosporidia  were  no  more  frequent  than  one  would  expect  to  find  in 
the  norrna|  healthy  animal,  and  yet  this  animal  was  on  a Lamziekte  farm  all  its  life  and  had  passed  through  an  attack  of  Lamziekte 
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Microscopic  Examination — Table  XC1X. 
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Case  100. — Heifer  No.  3503,  2A  years  old,  born  and  bred  on  Armoodsvlaktc,  never  passed  through  an  attack  of  Lamziekte.  Post  mortem 


568 


2^2 

3 ® „ 

HjS  5 
&§<§ 
- I'-S 


0.23 


■=  SbE-i 


5 S? 


‘$■§2 


m b£  O 


5 &*■ 

.Sn 


u © ■+- 
~ % '% 
§ g- r 


■gl  3 

0 -2  O 


° J3  ffi 


C O -£  g 
oc^,  5 


5 


C 43 

5-S 


, J ! | ! 

'no  i (£  I i-3  lO 


.©  O 

£ o-g  o 
o a. 
c 0) 

••  b O +* 

s S X'E 
?Z  o o . 

►J  ..  © ® ^ 

*** Is 

e g 
• © £ 
C m O 


i <5 


569 


MI. — Discussion  of  Non-lamziekte  Cases. 

From  the  tabulated  results  of  the  microscopic  examination,  it 
will  be  seen  that  Sarcosporidia  were  present  in  47  out  of  the  50  cases, 
and  that  the  animals,  whose  muscles  did  not  harbour  any  parasites, 
consisted  of  a foetus,  and  two  calves,  aged,  respectively,  2 and  8 
months. 

The  ages  of  the  animals  varied  from  an  eight  months’  old  foetus 
to  a 10-year-old  cow. 

Regarding  the  frequency  of  Sarcosporidia  in  animals,  which  died 
from  different  causes,  it  would,  perhaps,  be  best  to  draw  up  a com- 
parative table  showing  the  average  number  of  sarcoey.sts  in  the  dif- 
ferent muscles,  as  follows:  — 


Muscles. 

Total 

fifty 

Cases. 

Fourteen 

Poverty 

Animals. 

Seven 

Suspected 

Lamziekte. 

Eight 

Healthy 

Animals. 

Supraspinatus 

50-2 

152-7 

6 -4 

2-2 

Triceps 

30  -3 

88  -8 

0-5 

3-1 

Masseter 

78-1 

231  -1 

5-1 

7-7 

Splenius 

58-3 

151 

3 

4 

Psoas 

34  -2 

86-8 

1 -2 

1 *1 

Long  dorsi 

17 

43-7 

4-4 

2-3 

Gluteus 

47  -4 

108  -5 

4 -8 

5 

Quadriceps 

42-6 

130 

9-4 

3-3 

Unfortunately,  the  number  of  animals  which  died  from  other 
causes,  is  too  small  in  each  case  to  allow  of  being  included  in  the 
comparative  table. 

It  will  be  seen  at  a glance  that  the  parasites  are  much  more 
numerous  in  these  50  cases  than  in  the  50  Lnmziekte  animals,  and 
that  the  high  average  in  the  former  is  largely  due  to  the  heavy 
Sarcosporidia!  invasion  of  the  poverty  cases. 

There  is  not  a great  deal  of  difference  between  the  average 
number  of  sarcocvsts  in  the  healthy  animals  and  in  the  suspected 
lamziekte  cases;  in  this  connection  it  should  be  remembered  that  the 
majority  of  the  former  animals  were  slaughtered  when  in  perfect 
health  and  condition. 

Judging,  then,  by  the  enormous  increase  of  Sarcosporidia  in  the 
poverty  cases,  one  cannot  help  thinking  that  these  parasites — just 
like  intestinal  parasites — over-run  their  host  when  it  is  in  a low 
state  of  health,  and  in  a debilitated  condition,  it  is  true  that  in  the 
majority  of  poverty  cases  the  cause  of  their  cachectic  condition  is 
unknown,  but  there  is  no  very  strong  evidence  to  show  that  the 
Sarcosporidia  are  the  cause  of  this  emaciation.  In  this  connection 
it  is  interesting  to  note  that  in  Cases  59,  78  and  79,  in  which  Sarco- 
sporidia were  very  numerous,  the  animals  were  infected  with  intes- 
tinal parasites.  Here,  then,  we  have  strong  evidence  that  the  ema- 
ciated condition  of  the  animals  was  caused  by  intestinal  parasites  and 
that  the  Sarcosporidia  had  the  opportunity  of  overrunning  their 
dc.bil itated  host. 
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Further  support  of  this  opinion  is  afforded  by  the  cases  of  Trau- 
matic Pericarditis;  the  average  number  of  parasites  in  these  animals 
was  as  follows:  — 

Supraspinatus 
Triceps 
Masseter  . . 

Splenius  . . 

“'Psoas 
Long,  dorsi 
Gluteus  . . 

Quadriceps 

The  parasites  were,  therefore,  much  more  frequent  than  in  either 
the  healthy  animals  or  in  the  cases  of  suspected  Lamziekte.  Trau- 
matic Pericarditis  very  often  runs  a very  slow,  chronic  course,  the 
affected  animal  being  ill  for  many  weeks  and  becoming’  much  debili- 
tated, thus  allowing  Sarcosporidia  to  multiply. 

Owing  to  the  large  variety  of  causes  from  which  these  50  ani- 
mals died,  it  is  very  difficult,  or  almost  impossible,  to  summarise  the 
results  of  the  microscopic  examinations,  especially  in  so  far  as  the 
pathological  changes  are  concerned.  It  is  considered  more  advisable, 
therefore,  to  discuss  briefly  the  more  important  groups  of  cases. 

(1)  Poverty  Animals. — The  most  constant  alterations  in  the 
muscles  of  these  cases  are  atrophy  of  fibres  and  increase  in  sarco- 
lemma  nuclei,  these  changes  being  very  severe  in  some  cases.  Patty 
degeneration,  which  is  so  marked  in  acute  cases  of  Lamziekte,  was 
only  seen  in  one  poverty  animal.  Zenker's  degeneration,  which  is 
another  common  muscle  lesion  in  lamziekte  animals,  was  met  with 
more  frequently,  being  present  in  9 out  of  the  14  poverty  animals, 
although  it  must  be  pointed  out  that  in  many  cases  only  extremely 
rare  fibres  were  affected.  Changes  in  the  connective  tissues  were 
fairly  frequent,  being"  present  in  9 out  of  the  14  cases;  these  changes 
consisted  of  increase  in  connective  tissue  cells  in  some  cases,  marked 
proliferation  of  fibroblasts,  with  formation  of  new  connective  tissues 
in  others.  Marked  myositis,  particularly  interstitial,  was  present  in 
4 out  of  the  14  cases,  and  was  very  marked  in  some  animals. 

As  has  already  been  shown,  Sarcosporidia  were  extremely  numer- 
ous in  most  poverty  cases,  much  more  so  than  in  cases  of  Lamziekte, 
and  it  is  interesting  to  note,  therefore,  the  slightness  of  the  altera- 
tions; in  spite  of  the  very  marked  Sarcosporidia!  invasion. 

Apart  from  the  changes  in  the  connective  tissues— which  may, 
or  may  not.  he  caused  by  the  presence  of  these  parasites — there  is 
no  evidence  whatever  that  Sarcosporidia  are  the  cause,  of  muscle 
lesions,  but,  on  the  other  hand,  strong  evidence  is  afforded  by  the 
following  cases  to  prove  the  harmless  role  these  parasites  play. 

(1)  In  Case  57,  all  the  muscles  show  heavy  Soreosporidial  infec- 
tion, and  the  only  changes  present  are  atrophy  of  fibres  and  increase 
in  sarcolemma,  nuclei. 

(2)  In  the  Splenius  of  Case  59  an  average  of  752  sarcocysts  per 
section  are  present,  and  yet  the  changes  in  the  muscle  fibres  are 
extremely  slight. 
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(3)  In  the  muscles  of  Case  68  sarcocysts  are  again  numerous, 
with  only  slight  alterations  in  the  muscle  fibres,  consisting  of  atrophy 
anti  augmentation  of  sarcolemma  nuclei. 

(4)  In  Case  78,  the  Gluteus  and  Quadriceps  show  mass  infec- 
tion with  Sarcosporidia,  no  fewer  than  1,000  parasites  being  present 
in  each  section,  and  yet  degenerations  are  completely  absent  from 
the  muscle  fibres,  the  only  changes  present  being  slight  interstitial 
myositis  and  general  atrophy  of  fibres. 

(5)  In  Case  79,  the  Masseter  shows  an  average  of  527  Sarco- 
sporidia per  section,  and  yet  the  only  alterations  present  in  the 
muscle  are  increase  in  sarcolemma  nuclei  and  in  connective  tissue 
cells. 

(6)  In  Case  81,  the  Masseter  is  again  swarming  with  parasites, 
no  fewer  than  956  Sarcosporidia  being  present  in  one  section.  The 
only  muscle  changes  present  are  interstitial  myositis  and  slight 
atrophy  of  fibres.  The  degenerations  usually  encountered  in 
lamziekte-  cases  were  entirely  absent. 

Further  cases  of  a similar  nature  can  be  quoted,  but  these  should 
be  sufficient  to  show  that  mass  infection  with  Sarcosporidia  does  not, 
as  a rule,  cause  any  marked  alterations  in  the  muscle  fibres. 

It  may  be  pointed  out  further  that  in  the  majority  of  these 
animals  the  Sarcosporidia  consisted  of  very  young  forms,  thus  show- 
ing that  recent  active  multiplication  had  taken  place. 

It  has  not  been  proved  that  atrophy  of  fibres  and  interstitial 
myositis  can  be  caused  by  Sarcosporidia,  but  it  may  be  pointed  out 
that  these  changes  are  sometimes  seen  in  muscles  in  which  only  few 
Sarcosporidia  are  present. 

(2)  Cases  of  Suspected  Lamziekte. — As  already  indicated,  Sarco- 
sporidia were  rare  in  the  muscles  of  these  animals,  the  average 
number  of  parasites  being  much  the  same  as  that  of  healthy  animals. 
In  Case  74  Sarcosporidia  were  completely  absent  from  all  muscles, 
with  the  exception  of  the  Gluteus,  in  which  the  average  number  per 
section  was  only  0-5.  The  usual  degenerative  changes  seen  in 
lamziekte  animals  were  also  present  in  the  7 cases  of  suspected 
Lamziekte. 

(3)  Healthy  Animals. — These  cases  consisted  of  8 animals  which 
were  killed  while  in  good  condition  and  in  perfect  health.  Sarco- 
sporidia were  rare  in  the  muscles  of  all  cases. 

Of  much  greater  importance  are  the  five  animals  which  were 
killed  on  Armoedsvlakte  for  the  purpose  of  having  their  muscles 
examined  for  Sarcosporidia.  These  animals  were  selected  because 
they  were  either  born  on  the  lamziekte  farm  or  had  been  on  the  farm 
for  many  years.  Two  out  of  the  five  cases  had  passed  through  an 
attack  of  Lamziekte,  the  other  three  serving  as  controls  for  pur- 
poses of  comparison.  As  there  is  reason  to  believe  that  animals  of 
different  ages  are  infected  with  Sarcosporidia  to  different  degrees, 
two  types  of  animals  were  selected  for  slaughter,  viz : — 

(a)  Animals  of  rather  advanced  ages,  these  comprising  Cases  93 
(7  years  old),  94  (8  years  old),  96  (6  years  old);  of  these,  Case  93 
had  recovered  from  an  attack  of  Lamziekte.  By  comparing  the 
number  of  Sarcosporidia  in  the  muscles  of  these  animals  it  will  be 
seen  that  the  difference  is  a very  small  one  indeed,  and  that  the 
parasites  are  rare  in  all  cases. 
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(b)  Young  animals,  comprising  Cases  95  (3  years  old),  and  100 
years  old),  the  former  having  passed  through  an  attack  of 
Lamziekte.  In  both  cases  Sarcosporidia  were  again  rare,  but  the 
parasites  were  much  more  frequent  in  Case  100,  which  had  never 
suffered  from  Lamziekte. 

Judging  by  the  results  of  these  cases,  therefore,  one  can  come 
to  no  other  conclusion  than  that  there  is  no  abnormal  increase  in 
the  number  of  Sarcosporidia  in  the  muscles  of  an  animal  which  had 
passed  through  an  attack  of  Lamziekte,  i.e.,  abnormal  Sarcosporidial 
invasion  cannot  be  associated  with  Lamziekte. 

In  all  these  five  eases  rare  muscle  fibres  were  seen  which  had 
undergone  changes  very  closely  resembling  Zenker’s  degeneration. 
These  changes  are  shown  in  Fig.  10.  As  the  animals  were  in  perfect 
health  and  condition  at  the  time  of  slaughter,  it  is  difficult  to  account 
for  these  slight  changes  in  the  muscles,  but  one  could  only  conclude 
that  they  might  possibly  be  the  result  of  normal  metabolic  processes. 

As  only  a few  cases  of  animals  which  died  from  causes  other 
than  those  alrealy  discussed  come  up  for  consideration,  it  would  be 
of  no  value  to  compare  the  results  of  microscopic  examination  with 
those  of  Lamziekte  cases. 

It  may  be  mentioned  that  fatty  and  Zenker’s  degenerations, 
which  are  such  constant  changes  in  the  muscles  of  lamziekte  animals, 
are  also  met  with  in  other  diseases,  but  they  are  not  very  constantly 
present.! 

One  might,  however,  compare  the  amount  of  Sarcosporidial 
invasion  with  the  severity  of  the  muscle  lesions  in  a few  of  these 
cases,  and  thus  endeavour  to  show  whether  or  not  the  severity  of 
the  muscles  lesions  is  in  any  way  connected  with  the  frequency  of 
parasites  in  the  muscles. 

(1)  In  Case  53,  the  alterations  in  the  muscles  are  rather  exten- 
sive, and  Sarcosporidial  infection  is  also  fairly  heavy,  but  the 
majority  of  the  parasites  consist  of  old  forms,  thus  showing  an 
absence  of  recent  multiplication  or  invasion  on  the  part  of  the 
parasite. 

(2)  In  Case  63  Sarcosporidia  are  very  numerous  in  the  Masseter, 
but  pathological  changes  are  very  slight  in  the  muscle  fibres. 

(3)  In  Case  72  Sarcosporidia  are  completely  absent  from  all 
muscles,  and  yet  pathological  lesions  in  the  muscles  are  fairly 
severe. 

(4)  In  Case  85  Sarcosporidia  were  completely  absent  from  some 
muscles  and  extremely  rare  in  others,  and  yet  pathological  changes 
were  rather  severe. 

(5)  Case  97  shows  rather  heavy  Sarcosporidial  infection  in  an 
animal  which  died  from  causes  other  than  Lamziekte  ; degeneration 
of  fibres  were  absent  in  some  muscles  and  only  slight  in  others. 

All  these  cases  tend  to  show  that  the  severity  of  the  muscle 
lesions  is  entirely  unconnected  with  the  amount  of  Sarcosporidial 
invasion,  and,  in  fact,  one  would  be  unable  to  find  a single  case  in 
which  evidence  could  be  produced  to  show  that  the  Sarcosporidia 
were  in  any  way  responsible  for  the  changes  in  the  muscles. 

Whilst  it  is  important  to  compare  the  amount  of  Sarcosporidial 
infection  between  lamziekte  and  non-lamziekte  cases,  it  is  perhaps 
still  more  important  to  compare  the  frequency  of  parasites  in  animals 
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from  a lamziekte  farm  with  that,  in  animals  which  hail  never  been 
■on  a lamziekte  farm,  irrespective  of  the  canse  of  death  of  such 
animals. 

We  have  alrealy  discussed  the  poverty  cases,  suspected 
lamziekte  cases,  and  healthy  animals,  and  thus,  excluding  these 
anil  also  the  two  animals  which  died  from  unknown  causes,  we  have 
for  comparison  amongst  the  remaining  cases  9 from  lamziekte  farms 
and  10  from  non-lamzielcte  farms. 

The  average  number  of  Sarcosporidia  in  the  different  muscles  of 
these  animals  works  out  as  follows:  — 


Muscles. 

Lamziekte 

Farm. 

Non-Lamziekte 

Farm. 

Supraspinatus 

8-1 

18-4 

Triceps 

8-9 

16-5 

Masseter 

23  -2 

11  -8 

■'Splenius 

5-3 

17-1 

Psoas  . . 

3-5 

3-9 

X.ong  dorsi 

4-5 

7-9 

Ijrluteus 

7-5 

18-3 

Quadriceps 

6-8 

13 

These  figures  show  that  the  average  number  of  Sarcosporidia  is 
actually  higher  in  the  muscles  of  animals  which  had  never  been  on 
.a  lamziekte  farm. 

This  result  goes  to  prove  definitely  that  Sarcosporidial  infection 
is  not  more  frequent  on  lamziekte  than  on  non-lamziekte  farms. 

As  Sarcosporidia  are  usually  found  to  be  most  numerous  in 
cachectic  animals,  it  would  have  been  interesting  to  have  compared 
the  frequency  of  the  parasites  in  poverty  animals  from  a lamziekte 
farm  with  that  in  poverty  animals  from  a non-lamziekte  farm,  but, 
unfortunately,  material  from  only  one  poverty  case  from  a non-lam- 
ziekte farm  is  available. 

In  the  discussion  on  the  50  "lamziekte  cases,  reference  was  made 
to  the  fact  that  in  some  nerve  bundles  a few  fibres  occurred,  which 
.appeared  to  have  lost  their  medullary  sheath,  and  to  be  converted 
into  thin  strands,  in  which  there  was  an  augmentation  of  neurilemma 
nuclei.  Similar  changes  have  been  observed  in  15  out  of  the  50  cases 
now  under  discussion.  No  special  significance  could  be  attached  to 
the  appearance  of  these  fibres,  as  they  were  observed  also  in  the 
nerves  of  perfectly  healthy  animals. 

Regarding  changes  in  the  Sarcosporidia  themselves,  it  may  be 
mentioned  that  fatty  degeneration  of  the  spore  contents  has  been 
noticed  in  several  instances,  particularly  in  cases  where  the  parasites 
ore  very  numerous  in  the  muscles. 

VIII. — Summary  and  Conclusion. 

The  results  obtained  from  the  microscopic  examination  of  the 
50  lamziekte  cases  and  the  50  non-lamziekte  cases  have  been  discussed 
fully  in  other  places  i n this  paper,  and  hence  it  will  not  l>e  neces- 


sary  here  to  go  into  further  details.  These  results  may,  however, 
be  summarised  as  follows:  — 

(1)  Sarcosporidia  have  been  found  to  be  present  in  the  voluntary 
muscles  of  all  cattle,  aged  one  year  and  older. 

(2)  They  are  most  numerous  in  poverty  or  cachectic  animals. 

(3)  They  are  not  more  frequent  in  Lamziekte  cases  than  in  ani- 
mals which  have  died  from  diseases  or  causes  other  than  Lamziekte. 

(4)  The  muscles  of  animals  on  lamziekte  farms  show  no  greater 
Sarcosporidial  invasion  than  those  of  animals  which  had  never  been 
on  lamziekte  farms. 

(5)  Animals  which  had  recovered  from  previous  attacks  of  Lam- 
ziekte do  not  harbour  any  more  parasites  than  those  which  had  never 
suffered  from  Lamziekte  or  those  which  died  from  the  first  attack  of 
the  disease. 

(6)  Young  sarcocysts  are  not  specially  encountered  in  lamziekte 
cases,  but  predominate  in  those  animals  in  whose  muscles  the  para- 
sites are1  very  numerous,  such  as  in  poverty  cases. 

(T)  Sarcosporidia  have  not  been  proved  definitely  to  cause  any 
pathological  changes  in  the  muscles.  In  those  cases  in  which  the 
parasites  were  very  numerous  the  alterations  in  the  muscle  fibres 
were  very  slight  or  entirely  absent. 

(8)  These  100  cases  provide  conclusive  evidence  against  the  Sar- 
cosporidia  theory  os  applied  to  Lamziekte. 

In  not  a single  case  could  direct  evidence  be  produced  to  show 
that  the  cause  of  the  disease  was  in  any  way  connected  with  the  pre- 
sence of  Sarcosporidia  in  the  muscles  of  the  lamziekte  animals. 

The  following  factors  may  be  mentioned  as  providing  strong 
evidence  against  the  Sarcosporidia  theory  as  applied  to  Lamziekte, 
viz.  : — 

(«)  All  previous  workers  have  failed  to  connect  Sarcosporidial 
infection  with  the  causation  of  a definite  specific  disease. 

(b)  Sarcosporidia  have  been  suspected  by  different  authors  to  be 
the  cause  of  certain  cachectic  conditions  in  some  domestic  animals, 
but  Lamziekte  never  makes  its  appearance  in  the  form  of  a cachexia, 

(e)  In  the  majority  of  the  50  lamziekte  cases  Sarcosporidia  were 
extremely  rare,  and  certainly  no  more  frequent  than  one  would 
expect  to  find  in  the  average  healthy  animal.  As  Sarcosporidia  are 
found  normally  in  the  muscles  of  practically  all  full-grown  domestic 
herbivorous  animals,  the  only  possible  way  to  judge  their  patho- 
genicity is  by  the  frequency  of  their  occurrence. 

( d ) In  Case  19,  which  died  from  typical  acute  Lamziekte,  Sarco- 
sporidia were  completely  absent  from  all  muscles  that  were  ex- 
amined. 

(e)  It  may  be  argued  that  in  these  investigations  only  8 muscles 
from  each  animal  were  examined  and  that  possibly  the  parasites  may 
be  multiplying  in  a muscle  which  was  not  examined. 

This  is  extremely  unlikely  and  is  discountenanced  by  the 
generally  accepted  belief  that  in  mass-Sarcosporidial-infection 
practically  all  the  voluntary  muscles  of  the  body  are  invaded.  In 
view'  of  the  enormous  Sarcosporidial  infection  in  the  same  8 muscles 
of  poverty  animals,  it  can  be  accepted  that  the  examination  of  these 
8 muscles  is  a fair  indication  of  the  extent  to  which  Sarcosporidial 
invasion  has  taken  place  in  any  animal. 
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(/ ) Sarcosporidia  are  very  much  more  numerous  in  poverty 
animals  than  in  lamziekte  cases. 

(g)  In  lamziekte  cases  fatty  and  Zenker’s  degenerations  are  very 
constant  muscle  lesions,  whereas  in  poverty  animals  whose  muscles 
have  been  overrun  hy  sarcocysts,  these  degenerations  are  absent  or 
only  slightJ 

(h)  Lamziekte  is  a very  rapidly  fatal  complaint  of  cattle  and 
very  often  takes  the  form  of  an  epidemic  on  some  farms.  No  pre- 
vious worker  on  Sarcosporidia  has  ever  suspected  these  parasites  to 
he  the  cause  of  a rapidly  fatal  disease  which  can  sometimes  assume 
the  characters  of  an  epidemic. 

(i)  Lamziekte  is  confined  to  certain  definite  parts  of  the  country 
where  the  climatic,  soil  and  veld  conditions  are  favourable  for  its 
■development.  Sarcosporidia,  on  the  other  hand,  occur  in  all  parts 
of  the  country  and  are  not  more  frequent  in  animals  on  lamziekte 
farms. 

(J)  Sarcosporidia  are  found  in  practically  all  herbivorous 
sinimals,  but  Lamziekte  only  attacks  the  bovine  species.  The  disease 
has  never  been  observed  in  equines. 

(k)  Judging  by  these  results  and  by  those  of  previous  investiga- 
tions, one  cannot  find  any  justification  for  Hedinger’s  suspicions  that 
the  etiology  of  Lamziekte  was  in  any  way  connected  with  Sarco- 
sporidial  infection  of  the  muscles. 

(9)  As  a result  of  the  examination  of  these  100  cases,  no 
definite  proof  has  been  produced  that  Sarcosporidia  can  cause  any 
-diseased  condition  or  any  muscle  changes,  although  such  alterations 
as  atrophy  of  fibres,  augmentation  of  sarcolemma  nuclei,  and  inter- 
stitial myositis,  have  been  encountered  frequently  in  animals  showing 
heavy  Sarcosporidial  infection. 

(10)  The  writer  is  of  opinion  that  Sarcosporidia  are  harmless 
parasites  in  cattle,  and  that  they  overrun  their  host-  only  when  it 
has,  through  some  cause  or  other,  become  debilitated  and  emaciated. 
As  one  of  the  causes  of  a lowered  state  of  health  and  debilitated 
■condition,  which  favour  the  multiplication  of  Sarcosporidia,  may  be 
mentioned  intestinal  worm  infection  of  the  host.  Possibly  these 
parasites  may  assist  further  progressive  emaciation  in  an  animal 
which  is  already  in  low  condition. 
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EXPLANATION  OF  PLATES. 

Fig.  1. — Case  24. — M.  Splenius.  Longitudinal  section  stained  with  Haemalum — Eosin  . 

Some  fibres  are  excessively  tortuous,  some  show  atrophy,  and 
others  Zenker’s  degeneration  in  various  stages.  Magnified  45  x. 
Fig.  2. — Case  25. — M.  Quadriceps  extensor  cruris.  Longitudinal  section  stained  with; 
Haemalum — Eosin. 

Showing  advanced  Zenker's  degeneration  with  resulting  destruc 
tion  of  some  fibres.  Other  fibres  show  atrophy  with  great  in- 
crease in  sarcolemma  nuclei.  Magnified  60  x. 

Fig.  3. — Case  29. — M.  Gluteus  maximus.  Longitudinal  section  stained  with  Haema- 
lum-Sudan  III. 

Showing  extensive  fatty  degeneration,  the  majority  of  fibres  be- 
ing involved.  Magnified  60  x. 

Fig.  4. — Case  29. — 31.  Psoae.  Longitudinal  section  stained  with  Haemalum-Sudan 

in. 

Showing  advanced  fatty  degeneration,  affecting  practically  .all. 
fibres.  Magnified  60  x. 

Fig.  5. — Case  37. — N.  Sciaticus.  Longitudinal  section  stained  with  Haemalum- 
Sudan  III. 

Showing  very  distinct  Lantermann’s  clefts  (”  Trichter  ”)_ 
Magnified  200  x. 

Fig.  6. — Case  50. — M.  Psoae.  Longitudinal  section  stained  with  Haemalum-Sudan 

III. 

Showing  well-marked  fatty  degeneration,  with  particularly  large 
fat  granules,  and  complete  loss  of  cross-striations  in  the  affected 
fibres.  Early  commencing  Zenker’s  degeneration  can  be  detected 
in  a few  fibres-  Magnified  60  x. 

Fig.  7. — Case  55. — M.  Masseter.  Longitudinal  section  stained  with  Haemalum-Eosin. 

Showing  interstitial  myositis,  marked  atrophy  of  fibres,  and  one 
piece  of  fibre  which  has  undergone  necrosis.  Magnified  120  x. 
Fig.  8.— Case  55. — M.  Splenius.  Longitudinal  section  stained  with  Haemalum- 
Eosin. 

Showing  the  same  changes  as  in  Fig.  7,  excepting  that  necrosis* 
of  the  muscle  fibre  is  more  marked.  Magnified  120  x. 

Fig.  9. — Case  59. — M-  Splenius.  Longitudinal  section  stained  with  Haemalum-Eosin. 

Showing  very  heavy  infection  with  Sarcosporidia,  mostly  very- 
young  forms.  Magnified  10  x. 

Fig.  10. — Case  100. — M.  Masseter.  Longitudinal  section  stained  with  Haemalum- 
Eosin. 

Showing  changes  in  the  muscle  fibres  closely  resembling  Zenker’s 
degeneration.  Magnified  60  x. 
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The  Value  of  the  Complement  Fixation  Test 
in  the  Routine  Diagnosis  of  Glanders. 


BY 

E.  M.  Robij  \Sox,  M.ll.C.V.S.,  Veterinary  Research,  Officer, 
Onderstepoort. 

At  the  suggestion  of  the  Director  of  Veterinary  Research,  the 
writer  commenced  in  June,  1914,  to  do  the  complement  fixation  test 
as  a routine  method  for  the  diagnosis  of  Glanders  in  horses  coming 
to  the  Station  for  experimental  purposes.  The  test  was  done  in  con- 
junction with  the  subcutaneous  mallein  test,  and  until  it  was 
discontinued  in  January,  1910,  upwards  of  1,400  tests  were  made, 
1,160  of  which  were  made  on  horses  as  they  arrived,  the  remaining 
240  being  re-tests.  The  sero-diagnosis  of  Glanders  had  previously 
been  done  at  this  Institute  by  K.  F.  Meyer  in  1909  and  1910,  and 
his  results  are  published  in  the  Report  of  the  Government  Veterinary 
Bacteriologist  of  the  Transvaal  for  1909-10.  He  obtained  good 
results  by  using  the  complement  fixation  and  agglutination  tests  in 
conjunction,  and  tested  387  horses,  237  mules  and  25  donkeys,  doing 
997  tests  in  all,  including  re-tests. 

The  complement  fixation  test  was  discontinued  here  iix  January, 
1910,  on  account  of  the  inaccuracy  of  the  results  obtaiued  with 
horses  which  had  been  malleined  just  previously,  sometimes  several 
times  in  succession,  during  the  clearing  up  of  the  horse  transport 
at  the  close  of  the  German  South-West  African  campaign.  Large 
batches  of  horses  were  bought  from  the  Defence  authorities  by  this 
Institute,  and  so  many  positive  results  in  complement  fixation  tests 
were  obtained  amongst  these  horses  that  it  was  thought  useless  to 
continue  the  method  until  the  buying  of  military  hox’ses  had  ceased. 

The  xnethod  used  by  the  writer  was  that  described  in  very  full 
detail  in  Bulletin  No.  130,  1911,  of’  the  United  States  Bureau  of 
Animal  Industry.  The  method  was  followed  exactly,  and  proved 
very  useful.  All  sera  subjected  to  the  complement  fixation  test  were 
heated  to  02°-63°C.  during  inactivation,  as  suggested  by  K.  F. 
Meyer,  and  very  few  non-specific  fixations  occurred.  Spontaneous 
coagulation  at  that  temperature  only  occurred  very  occasionally,  and 
probably  in  ixot  more  than  two  or  three  cases  in  a thousand. 
Extracts  of  Glanders  cultures,  shaken  and  centrifuged,  were  always 
used  as  antigens,  and  mallein  was  not  tried  at  all.  Sixxce  the  dis- 
continuation of  the  test,  a method  of  producing  haemolytic 
amboceptor  against  sheep’s  red  corpuscles,  described  by  A.  F.  Coca 
in  the  “Journal  of  Infectious  Diseases,”  Vol.  17,  No.  2,  September, 
1915,  has  been  tried  by  the  writer  with  great  success.  The  method 
consists  in  the  intravenous  inoculation  of  rabbits  with  1 to  2 c.c. 
of  washed  sheep’s  red  corpuscles,  and,  after  an  interval  of  four  days, 
the  same  quantity  again  intravenously.  Six  to  seven  days  after 
the  second  inoculation  the  rabbits  will  give  sera  with  high 
haemolytic  titles,  even  as  high  as  1-4,000.  With  regard  to  com- 
plement, no  difficulty  has  been  encountered,  but  occasionally  a 
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guinea-pig’s  serum,  wliicli  was  quite  useless  on  account  of  low 
complement  content  was  met  with. 

A few  conglutination  tests  were  done,  and  found  to  correspond 
roughly  with  those  obtained  by  complement  fixation,  but  the  test 
was  not  used  as  a routine  one.  The  agglutination  test  was  used  as  a 
control  in  some  cases,  but  great  difficulty  was  met  with  in  getting 
an  agglutinating  strain  of  the  Glanders  bacillus,  which  would  retain 
its  agglutinability  after  being  subcultivated  a few  times. 

For  the  purpose  of  recording  the  results  obtained  by  the  com- 
plement fixation  test  it  will  be  necessary  to  divide  them  into  six 
groups : — 

(1)  Negative  to  complement  fixation,  and  not  glandered.  Of 
these  1,042  out  of  a total  of  1,1G0  were  obtained.  Diagnosis  was 
confirmed  later  at  post-mortem  in  756  cases,  the  remaining  286 
having-  been  sold  or  returned  to  their  owners,  and  their  subsequent 
history  lost. 

(2)  Positive  to  complement  fixation  and  glandered.  Of  these  15 
cases  were  encountered.  In  all  of  these,  with  the  exception  of 
Horse  9324,  which  gave  a temperature  reaction  to  mallein  only,  a 
positive  complement  fixation  test  and  a typical  mallein  reaction  was 
obtained.  Diagnosis  was  confirmed  at  post-mortem , in  some  cases  by 
Strauss  reaction  in  guinea-pigs,  and  in  others  by  histological  exami- 
nation of  nodules.  One  horse,  8583,  which  proved  to  be  glandered 
on  2)ost-mortem,  gave  a positive  mallein  reaction  on  being  tested  for 
the  first  time  in  March,  1914,  but  gave  a non-characteristic  local 
reaction  only  on  June  5th,  1914.  A complement  fixation  test  on 
21/6/14  was  positive,  but  partial  only  on  27/7/14,  and  disappeared 
by  12/8/14,  when  tested  just  before  being  killed.  No  further 
malleining  was  done  after  5/6/14.  Considering  that  the  horse  had 
been  malleined  three  times  before  the  first  complement  fixation  test, 
a positive  result  would,  probably,  have  been  obtained  in  any  case. 
The  case  was  undoubtedly  one  where  the  horse  had  practically 
recovered,  and  might  not  have  reacted  to  complement  fixation  if 
there  had  not  been  previous  mallein  tests.  All  tlie  other  cases  were 
ones  which  gave  positive  mallein  and  complement  fixation  tests  on 
arrival  here,  and  were  killed  at  once.  Horse  9431  was  only  tested 
by  complement  fixation,  as  its  temperature  was  high  on  entering  the 
Station. 


Temperature  records  of  horses  9324  and  8583  during  mallein 
tests. 


6.5.15 

7.5.15 

8.5.15 

H.  9324 

101 

102-4.  102.  103,  102-6, 

98 

No  local. 

102-6,  102. 

2.3.14 

3.3.14 

4.3.14 

H.  So  83 

100-4 

102,  102-6,  103,  103, 

102 

Local  x 4*  hot,  painful. 

103-2,  101-8. 

10.4.14 

• 11.4.14 

12.4.14 

Do. 

98-8 

101,  102,  102-4,  102-6, 

101 

Well-defined  swelling,  4'  x 

102-4,  101. 

2”,  not  painful. 

4.6.14 

5.6.14 

6.6.14 

Do. 

99-4 

104,  102-6,  102-4.  102-4, 

98 

Local,  2'  x 3.1’,  not 

102-2,  100-6. 

painful. 
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(3)  Glandered,  but  negative  to  complement  fixation.  Four  cases 
occurred,  Nos.  9441,  9448,  9435  and  9439.  These  all  came  in  in  one 
batch,  and  were  acute  cases.  Horse  9448  gave  a temperature,  and 
small  suspicious  local  reaction  to  mullein,  and  died  a week  later  from 
Glanders  Pneumonia.  The  other  three  developed  Farcy  within  a 
fortnight  of  purchase,  and  were  destroyed.  The  serum  of  Horse  9448 
was  re-tested,  blood  having  been  collected  at  post-mortem,  but  a nega- 
tive reaction  was  obtained.  These  negative  results,  in  cases  of  acutely 
infected  horses,  are  in  agreement  with  the  findings  of  other  workers, 
the  best  results  always  being  obtained  in  chronic  cases. 

Temperature  record  of  horse  9448  during  mullein  test. 


(4)  Positive  to  complement  fixation  and  mullein,  but  not 
glaiulered.  Of  these  six  cases  occurred.  Horse  8G43  gave  a tempera- 
ture, and  small  indefinite  local  reaction  to  mullein  on  11/4/14,  and  on 
4/6/14  and  30/6/14  again  gave  an  atypical  reaction.  First  tested 
by  complement  fixation  on  21/6/14,  a positive  result  being  obtained, 
and  several  tests  were  made  at  intervals,  until  it  was  killed  on 
19/8/14,  always  with  positive  results.  A few'  fibrous  nodules  were 
found  on  post-mortem , but  a Strauss  reaction  in  guinea-pigs  was  not 
obtained  when  inoculated  with  the  nodules,  so  that  Glanders  could 
not  be  diagnosed. 

This  horse  retained  a strongly  positive  serum  until  the  date  of 
death,  but  it  may  have  been  due  to  the  previous  malleining.  Horse 
9557  gave  a typical  mullein  reaction  on  31/8/15,  but  when  tested  on 
27/9/15,  failed  to  react.  Complement  fixation  was  positive  on 
23/9/15,  but  gradually  declined,  and  on  28/10/15  had  disappeared. 
This  horse  was  not  tested  by  complement  fixation  on  arrival,  as  the 
test  had  been  discontinued  for  a month,  on  account  of  irregular 
results  with  military  horses. 

Horses  9744,  9745,  9746  and  9748  were  all  police  horses  sent  in 
on  account  of  having  tw  ice  recently  given  doubtful  mallein  reactions. 
On  testing  here  they  all  four  gave  positive  results  to  both  mallein 
and  complement  fixation.  Horse  9744  failed  to  react  to  the  comple- 
ment fixation  two  months  later,  and  when  tested  by  mallein  after 
four  months,  gave  a negative  reaction.  The  horse  is  still  here,  and  is  in 
good  health.  Horse  9745  gave  a partial  fixation  only  in  the  quantities 
of  ‘2  and  1 c.c.  of  serum  used  in  routine  testing,  after  a month, 
and  was  negative  two  months  later.  Post-mortem  in  December,  1915, 
three  months  after  arrival,  showed  the  horse  to  be  not  glandered. 
Horse  9746  gave  a negative  complement  fixation  test  after  two 
months,  and  was  negative  on  post-mortem  10  weeks  after  arrival. 
Horse  9748;  Positive  complement  fixation  on  arrival,  16/9/15.  Re- 
acted to  mallein  on  27/9/15.  On  11/11/15  complement  fixation  was 
negative.  Post-mortem  on  12/1/16  showed  the  horse  to  be  free  from 
Glanders.  These  four  horses  were  undoubtedly  positive  to  comple- 
ment fixation  on  account  of  previous  malleining,  and  the  anti-bodies 
were,  in  all  cases,  lost  after  the  malleining  had  ceased. 


11.8.15 
H.  9448  102-6 


12.8.15 

102,  102,  101-6,  103-6, 
103. 


13.8.15 


100  Small  local,  painful,  not 
well  defined. 
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Temperature  reactions  of  liorses  8648,  9557,  9744,  9745,  9746 
and  9748,  during  mallein  tests. 


H.  8643 

10.4.14 

101 

11.4.14 

101-2,  104-2,  103-8,  103-6, 
100-4,  101-6. 

12.4.14 

101 

Local,  small,  not  well  de- 
fined ; not  painful. 

Do. 

4.6.14 

100-4 

5.6.14 

101-6,  102-8, 102-6, 102-6, 
102-6,  101. 

6.6.14 

99-6 

Swelling  2"  x 3\  fairly 
well  defined  ; not  pain- 
ful. 

Do.  ' 

29.6.14 

101-2 

30.6.14 

101-4,  102-6, 102-4, 102-6, 
102-4,  103. 

1.7.14 

101 

Local,  uncharacteristic. 

H.  9557 

31.8.15 

100-6 

1.9.15 

102,  104,  103-2,  103-4, 
103-4,  102-4. 

2.9.15 

100-6 

Local  1 1"  x 7”,  well  defined 
and  painful. 

Do. 

27.9.15 

99-6 

28.9.15 

100,  101-6,  99-6,  100-4, 
100-4,  100-8. 

29.9.15 

99-6 

No  local. 

H.  9744 

27.9.15 

100 

28.9.15 

104,  103-2,  103-4,  104-2, 
102-2,  100-6. 

29.9.15 

100 

Painful,  well  defined  local 
reaction. 

Do. 

20.1.16 

99-8 

. 21.1.16 

100-4,  100,  99,  101,  100-6, 
100-4. 

22.1.16 

99-4 

Local  uncharacteristic  ; 
not  painful,  and  not 
well  defined. 

H.  9745 

27.9.15 

102 

28.9.15 

102-8,  103-2,  103,  101-8, 
101-6,  100. 

29.9.15 

98-2 

Local,  well  defined  and 
painful. 

H.  9746 

27.9.15 

100-2 

28.9.15 

99-6,  104,  103,  103, 

102-6,  101-6. 

29.9.15 

100-2 

Small  painful  swelling. 

H.  9748 

27.9.15 

100 

28  9 15 

102-6,  103-4,  103-2,  102-6, 
102-6,  100-8. 

29.9.15 

99 

Slight  painful  swelling. 

Do. 

8.11.15 

99-8 

9.11.15 

99-4,  99-6,  100-6.  100-4, 
101-4,  100-8. 

10.11.15 

100 

No  local. 

(5)  Seven  horses  gave  reactions  to  mallein,  most  of  them  being 
not  really  typical,  but  strongly  suspicious.  Complement  fixation 
test  was  negative.  Horses  9758,  9756  and  9765  gave  typical  tempera- 
ture curves,  and  small,  suspicious,  but  not  typical,  local  reactions  on 
19/10/15.  Horse  9765  gave  a negative  mallein  reaction  on  8/11/15, 
and  was  negative  as  regards  Glanders  at  post-mortem  in  December, 
1915.  Horse  9758  and  Horse  9756  were  both  negative  on  port-mortem. 
Horse  9736  gave  a temperature,  and  small  local  reaction  on 
15/9/15,  and  on  post-mortem,  3/11/15,  showed  a few  nodules,  the 
nature  of  which  was  not  determined,  but  they  probably  were  not 
Glanders  ones.  Horse  9314  gave  a negative  mallein  reaction  on 
6/5/15,  but  gave  a temperature  and  fairly  good  local  reaction  on 
4/6/15.  The  horse  was  negative  on  post-mortem , 15/6/15.  Horses 
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9315  and  9183  gave  indefinite  reactions  as  regards  both  temperature 
and  local,  and  both  were  negative  on  post-mortem, . 

Temperature  of  horses  9183,  9314,  9315,  9736,  9756,  9758,  9765,. 
during  mallein  tests. 


H. 

9183 

3.3.15 

100-6 

4.3.15 

101-6,  104,  104,  104, 

103-6,  103. 

5.3.15 

101-6 

Local  5’  x 2J'-  Not  well 
defined  ; slightly  pamful 

H. 

9314 

6.5.15 

100 

7.5.15 

102,  103-4,  103,  103-4, 
103,  103, 

8.5.15 

102 

Local  2£*  x 2".  Not  well 
defined  ; painful. 

Do. 

4.6.15 

99-6 

5.6.15 

101-2,  103,  103-4,  103-6, 
103-2,  102-4. 

6.6.15 

100 

Local  4'  x 31\  Well  de- 
fined ; painful. 

H. 

9315 

6.5.15 

98 

7.5.15 

98,  99-8,  99-6.  101-6, 

99-8,  100. 

8.5.15 

98 

Local.  Not  well  defined  ; 
slightly  painful. 

H. 

9736 

27.9.15 

102 

28.9.15 

101-6,  102,  102-4,  102-6, 
103-6,  103. 

29.9.15 

100 

Local.  Fairly  well  defined 
and  painful. 

H. 

9756 

12.10.15 

101 

13.10.15 

101-6,  103,  103,  102-6, 
102-6,  102-4. 

14.10.15 

100 

Small,  painful  ; not  well 
defined. 

Do. 

8.11.15 

101-8 

9.11.15 

100-8,  102-6,  102-4,  101-8, 
101-6,  101. 

10.11.15 

100 

Local.  None. 

H. 

9758 

12.10.15 

101 

13.10.15 

104-4.  104,  103-6,  103-6, 
103-6,  103. 

14.10.15 

101 

Local  3'  x 2".  Painful. 

Do. 

8.11.15 

101-6 

9.11.15 

101-6,  100-8,  103,  104, 
103-4,  102-6. 

10.11.15 

100-6 

Local.  None. 

H. 

9765 

12.10.15 

100 

13.10.15 

99-8,  101-4,  102-8.  103-2, 
102-4,  101-4. 

14.10.15 

99-8 

Local  3"  x 2'.  Painful. 

Do. 

8.11.15 

102 

9.11.15 

98-4,  99-6,  100-6,  100-4, 
100-4,  100. 

10.11.15 

99 

Local.  None. 

(6)  A large  number  of  cases  (86)  were  obtained  of  horses  which 
gave  a positive  complement  fixation  on  arrival,  and  were  negative  to 
mallein.  lly  positive  reaction  to.  complement  fixation  is  meant  com- 
plete fixation  in  quantities  of  -2  and  T c.c.  of  serum.  Some  cases 
were  found  to  be  positive  in  quantities  of  -01  c.c.  of  serum,  and  not 
glandered.  62  of  these  cases  gave  complete  fixation,  and  24  partial 
or  incomplete  fixation,  in  most  cases  absent  when  quantities  lower 
than  T c.c.  of  serum  were  used.  These  results  were  first  met  with 
in  any  numbers  in  a batch  of  horses  purchased  from  the  South 
African  Defence  Force  after  the  campaign  in  German  South-West 
Africa,  and,  as  has  been  previously  stated,  finally  led  to  the  discon- 
tinuation of  the  complement  fixation  test  as  unreliable  under  the 
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circumstances.  66  out  of  the  86  cases  were  horses  from  the  Defence 
Force  or  Police,  and  practically  all  of  them  lost  their  Glanders  anti- 
bodies within  two  to  three  months.  A few  horses  which  on  arrival 
gave  negative  complement  fixation  reactions,  developed  positive 
reactions  later,  hut  in  practically  every  case  previous  malleining 
could  be  put  down  as  the  cause.  At  the  close  of  the  South-West 
African  campaign  a large  amount  of  malleining  was  done  by  the 
Veterinary  Officers  of  the  Defence  Force,  some  batches  of  horses 
being  malleined  several  times  within  a few  months,  so  that  most  of 
the  horses  purchased  from  the  military  authorities  by  this  Institute 
were  practically  immune  to  malleiu.  Viewing  the  results  as  a 
whole,  one  may  say  that  practically  all  cases  of  positive  reaction  to 
complement  fixation  which  are  not  glandered  may  be  put  down  to 
previous  malleining. 

Conclusions. — The  results  given  by  any  method  or  combination 
of  methods  of  sero-diagnosis  are  not  infallible,  and  on  the  whole  the 
results  obtained  by  the  use  of  the  complement  fixation  test  in  con- 
junction with  the  subcutaneous  mallein  test  must  be  regarded  as 
satisfactory.  The  main  ooint  which  this  paper  is  intended  to  bring 
out  is  the  unreliability  of  positive  reactions  to  complement  fixation 
where  horses  have  previously  been  malleined,  even  where  a month 
has  elapsed  since  the  last  mallein  test,  unless  that  test  was  the  first 
.and  not  the  last  of  a series. 
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Further  Observations  on  the  Disease  Equine 
Pernicious  Anaemia. 


BY 
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Onderstepoort. 

INTRODUCTION. 

Towards  the  end  of  1913  Equine  Pernicious  Anaemia  was,  for 
the  first  time,  recognised  in  South  Africa  by  Theiler  and  Kehoe. 
In  the  Third  and  Fourth  Reports  of  the  Director  of  Veterinary 
Research,  Union  of  South  Africa,  November,  1915,  they  proved  its 
existence,  dealt  with  the  symptomatology,  post-mortem  appearances, 
and  discussed  the  literature,  showing  that  it  was  the  same  disease  as 
that  which  occurred  in  Europe,  America,  Japan,  etc.  Attention  was 
also  drawn  to  the  great  economic  importance  of  the  disease,  as  it 
affected  immunization  of  horses  against  horse-sickness.  'Since  then 
further  observations  have  been  made,  particularly  in  relation  to  the 
latter  disease.  Great  difficulty  was  always  experienced  in  definitely 
diagnosing  the  disease  when  it  made  its  appearance,  or  when  it  was 
suspected  during  the  horse-sickness  immunization  process.  Remis- 
sions and  exacerbations  of  temperature  often  occurred  in 

some  of  the  injected  horses,  and  frequently  these  reactions 
could  not  be  accounted  for  clinically;  such  other  symptoms 

as  dirty  conjunctival  mucous  membranes,  with  petechiae,  dull- 
nses  , loss  of  appetite,  etc.,  were  observed  in  several  cases. 

Blood  examinations  and  injections  from  these  always  proved 

to  be  negative;  drug  treatment  was  of  no  aiTail : and  after  one  attack 
such  animals  usually  recovered  completely.  Moreover,  some  of  the 
so-called  poverty  and  debility  cases,  for  which  clinically  no  reason 
could  be  given,  may  be  final  stages  of  Pernicious  Anaemia.  Fre- 
quently swellings  appear  on  these  horses  without  any  cause,  e.g.. 
swellings  of  the  legs,  mesogastric  region,  etc.  ; these  may  be  present 
for  a few  days  and  then  disappear.  Some  animals,  after  immuniza- 
tion— as  will  lie  shown  later — did  not  thrive,  without  any  apparent 
reason.  Finally,  the  only  reliable  method  of  diagnosis,  i.e.,  blood 
inoculation,  could  not  always  be  relied  upon,  especially  when  the 
result  of  the  test  turned  out  to  be  negative. 

This  paper  will  be  discussed  under  the  following  sections:  — 

Section  1. — Stating  and  describing  the  different  stages  of  an 
animal’s  sojourn  at  this  Laboratory,  during  which  any  of  the  above 
complications  may  be  observed,  and  of  what  importance  this  is  to 
Horse-sickness  immunization,  particularly  as  it  affects  the  prepara- 
tion of  Horse-sickness  virus  and  serum,  and  suggesting  the  best 
means  under  existing  conditions  to  prepare  these  free  from  Pernic- 
ious Anaemia  virus. 

Section  2. — Additional  notes,  etc.,  relating  to  symptomatology 
pathology  will  be  given,  supplementing  those  which  appeared 
in  the  Third  and  Fourth  Reports  (see  above). 
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Section  3. — Further  experiments  carried  out  to  investigate  the 
nature  of  the  disease — Pernicious  Anaemia. 

Section  1. 

Section  1 may  well  be  divided  up  into  the  following: — - 

(A)  Origin  and  kind  of  animal  purchased  for  experiment,  i.e., 
dealing  as  far  as  possible  with,  the  distribution  of  the 
disease  in  the  Onion  of  South  Africa. 

(B)  Cases  of  Pernicious  Anaemia  and  irregularities  of  tem- 
perature, mucous  meinbrances,  condition,  etc.,  suspicious 
of  Pernicious  Anaemia  that  may  occur  in  such  horses 
while  under  observation  and  treatment. 

A.  Up  to  the  present  no  such  natural  outbreaks  of  the  disease, 
as  have  been  reported  to  occur  in  Japan,  America,  etc.,  have  been 
observed  by  the  Veterinary  Division  in  South  Africa,  and  for  our 
our  information  as  regards  its  distribution,  we  have  to  fall  back  on 
a few  reports  that  have  been  sent  in  from  districts,  and  mainly  de- 
pend on  the  observations  made  at  Onderstepoort. 

The  majority  of  the  horses  utilised  for  the  different  ex- 
periments are  unsound  and  in  many  cases  broken-down  crocks. 
They  are  bought  from  local  horse-dealers,  who  in  turn  pur- 
chase them  in  different  centres  of  the  Union,  but  mostly 
in  the  large  towns.  The  horses  are  ordered  from  these 
dealers  according  to  requirements,  and  specified  as  “ Horse-sickness 
serum  producers,”  “ horses  for  virus  tests,”  “ virus  horses  for 
hyperimmunization,'’  etc.  Besides  the  above,  some  of  the  cast  horses 
have  been  bought  from  the  military,  and  occasionally  horses  have  been 
bought  from  farmers  in  different  parts  of  the  country,  chiefly  horses 
which  are  no  longer  suitable  for  further  service,  or  are  too  old. 
For  experiments  in  Biliary  Fever,  etc.,  horses  were  formerly  imported 
from  the  Argentine.  At  present  all  purchased  horses  on  arrival 
are  ear-marked  for  different  purposes,  attempting  as  far  as  possible 
to  select  such  animals  which  are  to  serve  as  “Horse-sickness-virus”  and 
“■  Horse-sickness-serum  producers”  as  least  suspicious  of  Pernicious 
Anaemia,  e.g.,  avoiding  horses  with  swollen  limbs,  dirty  conjunctival 
mucous  membranes,  irregular  temperatures,  etc.  Since  1915,  with 
the  hyperimmunization  of  some  G50  serum  horses,  and  utilizing  for 
these  some  130  horses  selected  on  the  above  lines,  as  virus  pro- 
ducers, there  was  the  fortunate  coincidence  that  not  a single  positive 
case  of  Pernicious  Anaemia  was  directly  produced  in  any  of  the 
serum  horses,  i.e.,  amongst  the  130  virus  horses  collected  from 
different  parts  of  the  Union  there  was  not  one  which  could 
be  regarded  as  a positive  carrier  of  Pernicious  Anaemia 
virus,  and  which  Avas  able  to  produce  Pernicious  Anaemia 
in  any  of  the  650  serum  horses  (serum  horses  receiving  as 
much  as  500  to  10,000  c.c.  ldood  from  one  virus  horse). 
Judging  from  the  above  it  would  appear  that  the  disease  Pernicious 
Anaemia  is  not  so  very  prevalent  in  South  Africa  as  was  at  one 
time  suspected.  That  Pernicious  Anaemia  virus  carriers  have  been 
introduced  and  utilized  as  Horse-sickness  virus  horses  for  hyperim- 
munization was  clearly  shown  to  be  the  case  in  one  instance,  which 


occurred  in  July,  1914,  when  serum  horses  8428,  8508,  8683  (see 
Table  2 further  on)  were  hyperimmunised  with  large  quantities  of 
blood  from  horse  8777.  At  present  we  do  not  know  what  the  distri- 
bution of  the  disease  is,  because  it  is  not  generally  recognised, 
and  correctly  diagnosed  as  such,  especially  in  the  sub-acute  and 
chronic  forms,  when  it  is  of'teu  mistaken  for  Biliary  Fever;  even 
at  post-mortem  differentiation,  without  microscopical  examination  is 
often  difficult,  because  icterus,  enlargement  of  the  spleen,  extravasa- 
tions on  epicard.  and  endocards.  etc.,  may  be  present  in  both  diseases. 
Many  of  the  so-called  Biliary  Fever  reactions  in  practice  have  been 
successfully  treated  with  trypan  blue  and  other  drugs.  These  were 
most  probably  cases  of  Pernicious  Anaemia,  and  in  support  of  this 
view  there  is  the  experience  at  this  Laboratory,  where,  in  all  cases 
of  Biliary  Fever  diagnosed  by  microscope,  all  the  treatments  have 
proved  unsuccessful,  and  in  particular  the  injection  of  trypan  blue. 
In  one  instance  (in  Durban,  Natal),  Pernicious  Anaemia,  both 
clinically  and  pathologically,  was  mistaken  for  Dunziekte,  a form  of 
liver  cirrhosis.  Some  of  the  peracute  forms  of  Pernicious  Anaemia 
may  be  easily  mistaken  for  some  forms  of  Horse-sickness,  even  at 
port-mortem.  Enlargement  of  the  spleen  and  acute  heart  lesions  may 
be  common  to  both  diseases. 

Judging  from  the  reports  sent  in  from  the  districts  it  appears 
that  the  disease  in  the  acute  stages  has  only  been  recognised  once 
outside  the  Laboratory  (Major  Goodall,  Durban).  There  have  been 
several  instances  where  the  disease  was  suspected,  but  never 
definitely  diagnosed.  In  March,  1914,  Mr.  Robertson,  Acting 
Director  of  Veterinary  Research,  Grahamstown,  had  quite  a number 
of  horses,  colonial  bred,  which  were  at  first  supposed  to  be  suffering 
from  Biliary  Fever,  viz.,  dirty  mucous  membranes,  with  petechiae, 
dullness,  loss  of  appetite  and  slight  temperatures;  microscopical  ex- 
amination of  blood  proved  to  be  negative.  Treatment  of  these  cases 
was  of  no  avail.  Post-mortem  revealed  an  enlarged  spleen.  Two  at- 
tempt^, however,  made  to  transmit  the  disease  were  without  result. 
The  diease  proved  fatal  in  about  fourteen  days.  In  April,  1915,  reports 
came  from  Mt.  Edgecombe,  Natal,  that  there  were  suspected  cases 
of  Pernicious  Anaemia.  In  September,  1915,  amongst  some  of  the 
inoculated  horses  (against  horse-sickness)  at  Cedara  School  of 
Agriculture,  Natal,  Pernicious  Anaemia  was  suspected,  and  the 
post-mortem  on  one  horse  there,  revealed  a gangrenous  pneumonia 
which  might  have  been  a sequel  of  Pernicious  Anaemia. 

With  the  frequent  occurrence  of  staggers  (acute  liver  atrophy) 
amongst  immunised  horses  from  1916  onwards,  when  specimens  were 
continually  forwarded  from  many  centres  in  the  Transvaal  for 
diagnosis  of  the  disease  Staggers,  it  was  found  that  several  of  the 
cases,  occurring  at  Robert’s  Heights  (Pretoria),  Enslini  (Zululand), 
at  Mr.  Erasmus’s,  Middleburg,  at  Mr.  Sehonken’s,  Potgietersrust, 
from  G.V.O.,  Carolina,  etc.,  were  diagnosed  as  staggers  in  practice, 
but  on  microscopical  examination  of  the  liver  proved  to  be  very 
suspicious  of  Pernicious  Anaemia;  in  these  cases  there  were  no 
lesions  of  acute  liver  atrophy  present.  In  the  case  of  Mr.  Erasmus’s 
animals  the  liver  specimens  showed  fatty  degeneration  and  pigmen- 
tation, from  which  no  definite  diagnosis  could  be  arrived  at. 

That  Pernicious  Anaemia  horses  in  the  last  stage  of  the 
disease  may  show  symptoms  of  staggers,  which  might  easily  be  con- 


fused  with  acute  liver  atrophy,  appears  to  he  the  case,  aud  was 
observed  here  in  the  following  horses: — 11416,  11483,  11485,  11271, 
in  which  cases  the  microscopical  examination  revealed  signs  of  acute 
Pernicious  Anaemia,  and  no  signs  of  liver  atrophy. 

From  the  above  notes  it  would  appear  that  we  are  not  in  a 
position  to  state  definitely  what  is  the  distribution  of  the  disease  in 

the  Union,  and  thus  the  source  of  infection  of  the  horses  which  are 

purchased  for  experimental  purposes  is  not  known.  The  presence 
of  Pernicious  Anaemia  virus  carriers  often  only  becomes  apparent, 
after  the  disease  has  made  its  appearance  in  animals  inoculated  with 
the  blood  of  such  virus  carriers.  It  would  be  a very  costly  and 
impractical  method  to  ascertain  the  iufectivity  of  the  blood  of  these 

horses  by  blood  inoculation,  on  account  of  the  great  number  of 

animals  annually  admitted  for  experiment  (see  Table  1.) 

Table  I. 


Year. 

1st  Jan. -31st  Dec. 

Natural  Cases. 

Cases  during  or  after 
(H.S.)  Experiments. 

Number 

Admitted. 

P.A. 

P.A.  ? 

P.A. 

P.A.  1 

1904  . . 

55 







1 

1905  . . 

296 

— 

— 

3 

— 

1906  . . 

500 

1 

— 

1 

5 

1907;  . . 

423 

— 

— 

6 

6 

1908  . . 

733 

— 

— 

1 

2 

1909  . . 

525 

— 

3 

1 

3 

1910  . . 

636 

— 

— 

— 

— 

1911  .. 

1,133 

— 

— 

2 

— 

1912  . . 

876 

— 

— 

1 

— 

1913  . . 

633 

— 

— 

3 

4 

1914  . . 

563 

1 

16 

4 

26 

1915  . . 

987 

1 

28 

— 

18 

1916  .. 

1,028 

1 

17 

1 

9 

1917  .. 

518 

— 

8 

10 

5 

Total 

8,906 

4 

72 

33 

79 

11.  Cases  of  Pernicious  Anaemia  and  irregularities  of  temperature, 
mucous  membranes,  condition,  etc.,  suspicious  of  Pernicious  Anaemia, 
that  occurred  amongst  horses  at  the  Onderstepoort  Laboratory  while 
under  observation  and  treatment,  will  now  be  discussed,  omitting 
those  cases  already  described  and  dealt  with  : — 

(1)  In  the  Third  and  Fourth  Reports  of  the  Director  of 

Veterinary  Research  ; 

(2)  Under  Section  3. 

From  the  records  on  hand  and  our  knowledge  of  the 
disease  as  we  know  it  to-day,  there  is  no  doubt  that  cases 
of  Pernicious  Anaemia  occurred  here  previous  to  1914  (when 
it  was  for  the  first  time  definitely  diagnosed).  In  the 
earlier  days  it  was  regarded  as  a form  of  Biliary  Fever  of 
horses,  in  which  parasites  were  not  demonstrable  in  the  blood  smears- 
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The  diagnosis  of  such  cases  is  now  bused  on  the  temperature  records 
and  other  observations  made  at  the  time  when  the  horses  were  in  the 
various  experiments.  The  first  charts  to  definitely  show  suspicions 
of  the  disease  appear  amongst  those  of  the  year  1904,  and  from  then 
onwards  there  seems  to  have  been  quite  a number  of  cases.  Alto- 
gether some  8,900  charts  of  horses,  that  have  been  in  the  various 
experiments  since  that  date,  have  been  reviewed,  and  the  different 
vases  tabulated  as  in  Table  I,  giving  the  number  of  animals  admit- 
ted annually  from  1904 — 1917,  the  number  of  cases  showing  suspi- 
cions of  that  disease,  and  whether  the  case  occurred:  — 

(1)  Before  treatment. 

(2)  During  or  after  treatment,  i.e.,  after  the  injection  of  blood, 
virus,  serum,  etc.,  or  otherwise,  as  the  case  may  have  been. 

The  former  (1)  have  also  been  designated  natural  cases,  and  in 
these,  reactions  suspicious  of  Pernicious  Anaemia  were  already 
observed  prior  to  treatment,  and  for  which  no  particular 
treatment  could  be  held  responsible.  From  Table  1 it  will  be 

seen  that  amongst  the  natural  cases  there  were  only  four  that  could 
be  regarded  as  positives,  i.e.,  less  than  -05  per  cent.,  and  72  doubtful 
cases.  Amongst  the  cases,  during  or  after  treatment,  there  were  84 
which  could  be  classified  as  Pernicious  Anaemia  from  their  records, 
and  79  as  doubtful.  Table  2 gives  the  number  of  each  animal 
included  in  the  different  classes  in  Table  1.  Some  of  these  will  now 
be  described  in  more  detail. 

Table  II. 


Natural  Cases  of  P.A. 


Cases  of  P.A.  durian  or  after  Treatment. 


P.A. 

P.A.  ? 

P.A. 

P.A.  ? 

1904  .. 

441. 

1905  . . 

1091, 12326p.  1309/ip 

1906  . . 

2232  . . 

1405 

1667.  17816p,  1823,  1989  ?. 

2004/ip. 

1907  .. 

2642.  2659 6p.  3032, 

2681,  2723,  2858 hp.  2906. 

3034,  3039,  3045. 

3040,  3170. 

1968  . . 

3447 

3475  ?,  3569  ?. 

1909  . . 

4427,  4497,  4523  . . 

4430 

4425,  4429,  4480. 

1911  .. 

1912  .. 

5889  ?,  6842 
7651 hp 

1913  .. 

7827  ?,  8267,  8336.  . 

7680 hp.  7783,  8221  ?,  8261  ? 

1914  .. 

8956  . . 

8511,  8557,  8593.  8606. 

8369  ?.  84236p,  8508 

8454  ? 8483  ?,  8494  ?,  8524, 

8623,  8649,  8652,  8720, 
8724,  8747.  8785.  8868. 
8888,  8911,  8941.  8960. 

hp,  8633 hp. 

85265,  85356,  8542,  8543, 
85506.  8551,  85526,  8553, 
8558,  8559  ?,  85696,  8670  ? 
8584  ?,  8585  ? 8590,  8594. 
8597  ?,  86246,  8650,  8800  ? 
8820  ?.  8978  ?. 

1915  . . 

9190  . . 

9043rf.  9057tf.  9109</,  9119. 

9001.  9004  ?,  9008  ?,  9051  ?. 

9127,  9133tf.  9134rf.  9135rf 

90706,  9073,  9092  ?.  9096, 

9155.  9174.  9175.  9186, 

9116.  9192.  9280/.  9301  ?, 

9258ef,  9264.  9208rf.  9300, 

9453.  9455.  9458  ?,  94636, 

9400,  9426,  9547,  9641. 
9644,  9726,  9754,  9779. 
9868,  9870,  9873.  9954. 

9483,  9490. 

1916  .. 

10453c 

10032,  10034,  10035.  10037. 

10385 ? 

92006p,  9293Ap,  93156p, 

10041,  10047.  10048, 

95006 p.  9867  ?,  10007  ?, 

10050.  10053,  10421. 

10441.  10759,  10760, 

10761,  10887,  10888 

10919. 

10103.  10123,  10686. 

1917  . . 

11010,  11033,  11047,  11091. 

10853,  10673,  10878, 

11054,  11057,  11462  ?, 

11092,  11310,  11377 (1. 

10889  ?,  10894  ?, 

11490  ?,  11380/. 

11468. 

11000  ?,  11001  V. 

1 1438  ?,  11484, 

11486  ; (38  cases 
referred  to  in  Sec- 
tion III.  not  in- 

eluded). 

Explanation  of  the  Letters  used  in  Tables  II,  III  and  IV. 

P.A. — Pernicious  Anaemia,  a — indicates  a case  of  P.A.  before  treatment,  b — a doubtful  case  oj 
P.A.  before  treatment,  c — a case  of  P.A.  during  or  alter  treatment,  d — a doubtful  case  of  P.A.  during 
or  after  treatment,  e — a case  of  P.A.  where  the  source  of  infection  cannot  be  explained.  / — a doubtful 
case  of  P.A.  where  the  source  of  infection  cannot  be  explained.  <j — a case  of  P.A.  produced  by  subsequent 
injection  of  virulent  P.A.  virus,  h — a doubtful  case  of  P.A.  produced  by  subsequent  injection  of  virulent 
P.A.  virus,  j — a case  which  during  life  shows  symptoms  of  P.A.  but  dies  of  another  disease,  tip — cases 
of  P.A.  occurring  after  hyperimmunisation.  ? — cases  which  have  been  treated  with  a number  of  viruses 
respectively  and  where  it  is  uncertain  which  is  responsible  for  the  symptoms  of  P.A. 

Moreover,  in  Table  II.  for  example  under  natural  cases  of  P.A.  that  are  doubtful,  there  are  a certain 
number  of  horses  marked  with  d to  indicate  that  treatment  may  have  been  responsible,  but  more  probably 
symptoms  observed  had  nothing  to  do  with  the  injection.  In  the  same  way  under  doubtful  cases  of 
P.A.  occurring  during  or  after  treatment,  there  are  a certain  number  of  horses  marked  with  b to  indicate 
that  these  may  have  been  natural  cases,  but  more  probably  in  these  cases  treatment  was  responsible  for 
the  symptoms.  Such  cases  are  therefore  doubtful,  and  in  Table  III.  they  have  been  given  the  letter  bd, 
etc.,  to  indicate  that  the  source  of  infection  may  be  either  of  these  letters  mentioned. 

(a)  Natural  cases  which  appear  to  he  positive,  include  4 horses, 
viz.,  Nos.  2232,  8956,  9190,  10453. 

Horse  2232.  /’ reatment.— 3rd  September,  1906,  injected  sub- 

cutaneously with  horse-sickness  serum  and  virus,  etc. 

Reaction. — Commences  with  fever  of  an  irregularly  remittent 
type  from  the  1st  September,  1906,  i.c.,  the  second  day  after  being- 
admitted  here,  and  two  days  before  treatment.  The  temperature 
chart  finally  resembles  that  of  acute  Pernicious  Anaemia.  Unfor- 
tunately no  further  symptoms  are  given,  and  Pernicious  Anaemia 
was- diagnosed  solely  on  the  chart  which  is  neither  Horse-sickness  nop 
Biliary  Fever.  Killed  on  account  of  debility. 

Horse  8956.  Treatment .—17  December,  1914.  Injected  with 

Horse-sickness  virus,  etc.  ^ 

Reaction. — From  25th  November,  i.e.,  2nd  day  after  admission, 
horse  already  commences  to  show  a typical  temperature  reaction  last- 
ing up  to  the  time  when  it  was  killed  on  account  of  debility,  i.e.,  on 
15th  Jan.,  1915.  Highest  temperatures  registered: — 1028  on  2nd 
Dec.,  102-6  on  10th  Dec.,  103  4 on  21st  Dec.,  104-6  on  31st  Dec., 
103  on  3rd  Jan.,  1915,  103-6  on  11th  Jan.,  103-8  on  12th  Jan.  Pulse 
steadily  increases  from  3rd  Dec.  : 52,  68,  72,  80,  reaching  96  on  the 
11th  Jan.,  3 days  before  it  was  killed. 

On  9th  December,  slightly  dirty  mucous  membranes  were 
noticed,  on  19th  December  animal  went  down,  unable  to  stand. 
Diagnosis  of  Pernicious  Anaemia  made  on  account  of  the  tempera- 
ture reaction,  increase  in  pulse  frequency,  the  marked  falling  off  in 
condition,  and  changes  of  the  mucous  membranes.  The  above  treat- 
ment could  not,  in  any  way,  be  connected  with  this  infection. 

H orse  9190.  No  Treatment. 

Reaction. — From  7th  March,  1915,  i.e.,  6 days  after  it  was  ad- 
mitted tlie  animal  began  to  show  a temperature  reaction  with  irregu- 
larly remittent  fever  lasting  up  to  the  27th  March,  104  on  12th  March, 
105,  maximum  temperature,  oil  13th  March,  and  slight  increase 
in  number  of  pulse  beats,  and  on  the  12th  March  conjunctival  mucous 
membrane  was  yellow.  A second  reaction  commenced  on  the  28th 
March  lasting  till  the  3rd  April,  when  the  animal  was  killed  on 
account  of  debility.  Maximum  temperature  104  on  29th,  30th  and 
31st  March,  also  an  increase  in  the  number  of  pulse  beats  noted  ; on 
the  30th  March,  hind  legs  were  swollen,  and  a swelling  under  the- 
abdomen  observed.  The  postmortem  showed  an  enlargement  of  the 
spleen.  Diagnosis  Pernicious  Anaemia. 

Horse  10453. — This  is  an  important  case,  dun  gelding,  fair  con- 
dition, chronic  Catarrhal  Conjunctivitis  noticed  since  horse  admitted 
on  24/7/16. 


Treatment. — (1)  2/8/16,  injected  intrajugular  with  Horse-sick- 
ness virus,  which  was  followed  by  a slight  Horsey-sickness  reaction. 

(2)  25/8/ .16,  injected  intrajugular  with  a more  virulent  Horse- 
sickness  virus,  which  was  followed  by  a more  marked  Horse-sickness 
reaction. 

(3)  24/11/16,  injected  intrajugular  with  50  c.c.  Pernicious 
Anaemia  blood  from  Horse  8564.  (The  blood  of  this  horse  produced 
Pernicious  Anaemia  when  injected  into  Horse  11485  on  9/11/17. 
See  Section  3.)  No  reaction  followed  this  injection. 

(4)  19/3/17,  injected  intrajugular  50  c.c.  blood  Horse  10451, 
which  was  showing  acute  symptoms  of  Pernicous  Anaemia.  A tem- 
perature reaction  of  an  ephemeral  type  appeared  on  32nd  day,  lasting 
till  39th  day.  This  was  the  only  reaction  observed  in  this  animal 
while  under  treatment  with  these  virulent  Pernicious  Anaemia 
viruses,  and  in  absence  of  other  diagnostic  symptoms,  no  decision 
could  be  arrived  at  as  to  the  real  nature  of  this  reaction.  That  this 
horse  was  at  that  time  a carrier  of  Pernicious  Anaemia  virus  was 
promptly  shown  when  its  blood  was  injected  into  Horse  11040. 

10/8/17,  Horse  10453  was  again  injected  with  50  c.c  virulent 
Pernicious  Anaemia  blool  from  Horses  6435,  6576.  No  reaction. 

This  horse  was  admitted  here  without  any  suspicion  of  Pernicious 
Anaemia.  It  was  treated  with  several  Horse-sickness  viruses,  none 
of  which  was  suspected  of  being  contaminated  with  Pernicious  Anae- 
mia. It  was  subsequently  injected,  respectively,  with  a number  of 
virulent  Pernicious  Anaemia  viruses,  and  only  one  reaction  followed 
from  which  the  disease  Pernicious  Anaemia  could  never  have  been 
diagnosed,  were  it  not  that  the  blood  of  the  animal  was  controlled 
by  subsequent  blood  inoculation. 

It  is  difficult  to  say  whether  Horse  10453  was  a carrier  before  it 
was  admitted,  and  treated  with  Pernicious  Anaemia  viruses,  or 
whether  the  fever  reaction  observed  was  only  another  remission  of 
temperature  which  so  often  occurs,  after  prolonged  intervals,  in  the 
subacute  or  chronic  forms  of  Pernicious  Anaemia,  which  are  on 
tjieir  way  to  recovery.  Had  the  animal  already  shown  stages  of  the 
disease  with  other  symptoms  before  it  was  admitted  here:'  1 hat 
clinically  recovered  Pernicious  Anaemia  horses,  which  are  virus 
carriers,  are  introduced  from  the  outside,  was  clearly  shown  in  one 
instance  (already  mentioned  above)  viz.,  in  case  of  Horse  8777 
which  was  admitted  on  22nd  June,  1914,  and  showed  no  suspicion 
of  Pernicious  Anaemia  whatsoever.  On  the  20th  July,  1914,  it  was 
injected  with  virulent  Horse-sickness  virus  to  serve  for  the  Hyperim- 
luunization  of  horses.  From  22nd  June  up  to  the  25th  July  the 
temperature  was  normal  and  on  the  29th  July  the  horse  commenced  to 
react  with  horse-sickness  as  a result  of  the  treatment,  and  died  of 
Horse-sickness  in  the  1st  August.  Three  serum  horses,  viz.,  8423, 
8508,  8633  received  virulent  Horse-sickness  blood  from  this 

horse  by  transfusion,  and  all  three  contracted  acute  Per- 
nicious Anaemia;  one  died,  one  was  killed  on  account  of 
debility,  and  one  recovered.  If  the  virulent  Pernicious  Anae- 

mia blood  with  which  Horse  10453  was  treated  was  responsible 
for  this  one  reaction  commencing  on  the  32nd  day  after  infection, 
then  this  case  would  be  interesting,  and  would  indicate  that  only  one 
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initial  ephemeral  fever  like  reaction  after  a long  period  of  incuba- 
tion might  sometimes  be  expected  in  horses  that  become  infected 
without  any  other  diagnostic  symptoms  being  shown.  Such  un- 
accounted fever  reactions  of  the  type  described  in  Horse  10453  often 
occur  in  animals,  and  therefore  the  greatest  care  should  be  taken  not 
to  utilise  similar  cases,  if  they  are  to  serve  as  virus  producers,  etc., 
because  they  may  he  carriers. 

The  animal  with  suspicions  of  this  disease  can  easily  be  dis- 
carded, but  the  class  of  animal  to  which  Horse  10453  belongs,  and 
the  clinically  recovered  animal,  form  a source  of  great  danger  in  the 
preparation  of  H.S.  virus.  Therefore  it  is  essential  that  all  horses 
which  are  to  serve  as  “ bleeders  ” should  first  lie  carefully  tested  to 
ascertain  whether  they  ai'e  not  carriers,  and  the  H.S.  virus 
obtained  from  such  “ bleeders  ” should  again  be  tested  on  suitable 
horses  before  being  utilised  in  the  Horse-sickness  immunisation  pro- 
cess. The  methods  which  it  is  intended  to  adopt  in  the  preparation 
of  a anti-horse-sickness  serum  free  from  Pernicious  Anaemia  will  be 
dealt  with  under  Section  3. 

( b ) From  Table  2 it  will  be  seen  that  there  are  some  72  doubt- 
ful cases  of  Pernicious  Anaemia  which  are  included  under  the  natural 
group.  These  cases  have  been  taken  in  under  this  heading,  because 
these  animals  had  shown  suspicious  symptoms  prior  to  treatment  of 
any  kind,  with  the  exception  of  the  following  cases  marked  with  a 
“ d,”  viz.,  9043,  9057,  9109,  9133,  9134,  9135/9258,  11377.  In  these 
cases  suspicious  symptoms,  such  as  irregular  temperature,  changes  in 
the  conjunctival  mucous  membranes,  swollen  limbs,  etc.,  occurred 
directly  after  the  treatment.  These  cases  are  to  be  regarded  as 
natural,  because  these  symptoms  had  most  probably  nothing  to  do 
with  the  treatment,  but  to  some  prior  natural  infection.  It  is 
known  that  the  period  of  incubation  may  vary  from  a few  days  to 
several  weeks,  and  the  first  indication  of  the  disease  usually  is  a rise 
of  temperature ; symptoms  as  mentioned  above  usually  appear  some 
time  after  the  initial  temperature  reaction  and  only  in  a few  acute 
cases  do  they  appeal'  at  the  same  time. 

These  cases  will  be  considered  in  groups,  noting  especially  how 
they  subsequently  terminated,  i.e.,  whether  they  recovered  or  died  of 
this  disease,  or  complicated  with  horse-sickness,  or  whether  they  were 
killed  on  account  of  debility,  poverty  or  anaemia. 

They  all  showed  one  or  more  of  the  following  symptoms.  The 
cases  commence  with  irregular  temperature  reactions;  the  fever 
either  being  in  the  form  of  frequent  exacerbations  preceded,  or 
followed  by  periods  or  relapses  of  remittent  fever,  which  might  last, 
from  three  days  to  several  days;  such  “relapses"  may  occur  once, 
twice,  or  more  often,  and  the  interval  between  these  may  vary  from 
a few  deys  to  several  weeks;  maximum  temperatures  registered  during 
such  a wave  may  be  anything  from  103°-106°F.  It  is  during  these 
fever  reactions  that  changes  of  the  conjunctival  mucous  membranes 
may  be  observed,  A’iz.,  pale,  pale  with  eccliymosis,  pale  yellow  with 
ecchymosis,  and  the  icterus  may  vary  from  lemon-yellow  to  orarge- 
vellow  and  brick-red.  There  is  also  an  increased  pulse  rate,  which 
shortly  before  death  steadily  increases  in  number,  and  the  pulse 
gradually  becomes  weaker.  Swellings  may  appear  in  different  parts 
of  the  body,  e.ff.,  legs,  epigastric,  mesogastric  and  hypogastric 
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regions,  also  the  sheath  may  be  involved,  etc.  The  animal  may 
develop  symptoms  of  Anaemia  such  as  falling  off  in  condition  rapidly 
and  wasting;  it  may  begin  to  sway  and  stagger,  and  finally  go  down. 
Most  of  these  cases,  of  course,  only  show  some  of  the  symptoms 
described,  and  so  resemble  the  subacute  and  chronic  forms  of 
Pernicious  Anaemia,  which  clinically  is  most  difficult  to  diagnose; 
even  a careful  post-mortem  examination  of  the  dead  animal  in  the 
majority  of  such  cases  does  not  help  to  give  a definite  answer. 

Group  (1).— Horses  449T,  8623,  8652,  9133,  9174  and  10888:  a 
clinical  and  post-mortem  picture  very  suspicious  of  the  subacute  and 
chronic  forms  of  Pernicious  Anaemia. 

Group  (2).— Horses  4427,  8606,  8720,  8888,  9175,  9186,  9400, 
9547,  9641,  10041,  10760,  10919,  11033,  11092,  11310,  11337; 

symptoms  especially  of  wasting  without  any  obvious  cause,  so  much 
so  that  they  were  finally  destroyed  on  account  of  povertv  and 
debility. 

Group  (3).— Horses  8747,  8785,  9127,  10032,  10047,  10761; 

symptoms,  and  finally  died  of  Anaemia  and  debility. 

Group  (4). — Horses  4523,  8557,  8911,  9109,  9119,  9134,  9155, 
9528,  9264,  9300,  9779,  9954,  10053,  10421,  10441,  11010;  suspicious 
symptoms  and  finally  recovered. 

Group  (5).— Horses  8511,  8596,  8649,  8724,  8868,  8941,  8960, 
9043.  9057,  9135,  9268,  9426,  9644,  9726,  9754,  9868,  9870,  9873, 
10034,  10035,  10037,  10048,  10050,  10759,  11047.  11091,  11468; 

after  the  injection  of  Horse-sickness  virus,  these  animals  showed  a 
typical  reaction,  not  resembling  Horse-sickness,  but  more  like  Per- 
nicious Anaemia,  and  for  which  the  virus  could  not  be  held  respon- 
sible. Some  of  these  horses  died  of  horse-sickness,  although  the 
post-mortem  appearances  did  not  altogether  justify  the  diagnosis  of 
Horse-sickness  alone,  but  most  probably  complicated  with  Pernicious 
Anaemia ; others  died  of'  Horse-sickness  complicated  with  Broncho- 
pneumonia, which,  in  many  cases,  is  a sequel  of  Pernicious  Anaemia. 

It  is  interesting  to  note  that  of  the  serum  horses  hyperimmun- 
ised  against  Horse-sickness  with  the  blood  of  six  of  the  above  horses, 
viz.,  9868,  9870,  9873,  9644,  9726,  9754,  none  showed  definite  symp- 
toms of  Pernicious  Anaemia,  although  these  virus  horses,  before 
being  injected  with  horse-sickness  virus,  and  used  as  “ bleeders,”  all 
showed  suspicious  temperature  reactions.  The  following  Table  indi- 
cates the  number  of  serum  horses  which  received  blood  from  these 
virus  horses,  respectively:  — 

Table  IIa. 


Virus  Horse. 


Serum  Horses. 

9643 

9716 

9500 

9470 

9719 


= P.A. 


Remarks. 


Table  11.,  Column  4. 


9644 
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Table  IIa — continued. 


Virus  Horse. 

Serum  Horses.  Remarks. 

9726 

9165 

9075 

8890 

9182 

9200  =P.A.  ? Table  II..  Column  4. 

3751 

9754 

9500  = P.A.  ? Table  II.,  Column  4. 

9493 

9579 

9655 

9498 

9868 

9514 

9517 

9870 

9517 

9607 

9873 

9182 

9051  ? = P.A.  ? Table  II..  Column  4. 

9293  = P.A.  ? Table  IT.  Column  4. 

9315  = P.A.  ? Table  II.,  Column  4. 

It  seems  most  unlikely,  therefore,  that  Horses  9644,  9726,  9754, 
9868  and  9870,  and  also  most  probably  9873,  harboured  Pernicious 
Anaemia  virus,  because  not  one  definite  case  of  Pernicious  Anaemia 
appeared  in  these  serum  horses,  even  after  the  transfusion  of  great 
quantities  of  blood. 

Serum  horses  9500,  9200,  9051,  9293,  9315,  all  showed  doubtful 
symptoms  after  hyperimmunisation,  and  during  bleeding  for  Horse- 
sickness  serum,  but  after  one  or  two  relapses,  recovered  completely. 
Their  blood  (as  regards  infectively)  was  never  controlled  in  other 
horses,  but  the  serum  mixtures,  in  which  their  serum  was  included, 
never  gave  any  suspicion  of  Pernicious  Anaemia. 

2.  Positive  and  doubtful  cases  of  Pernicious  Anaemia,  which 
occurred  after  treatment,  will  first  be  discussed  generally  as  above, 
and  then  an  attempt  will  be  made  to  trace  the  origin  and  possible 
sources  of  infection,  in  order  to  ascertain  to  what  extent  virus, 
serum,  virus  reservoir  or  other  means  of  treatment,  may  have  been 
responsible  for  these  cases. 

(a)  Pernicious  Anaemia  after  Treatment. — As  will  be  seen  from 
Table  2,  altogether  33  positive  cases  have  been  diagnosed,  but  besides 
those  there  ore  38  positive  cases  in  which  Pernicious  Anaemia  was 
caused  by  treatment,  but  these  will  be  discussed  under  Section  3. 

The  33  cases  can  be  divided  into  the  following  groups:  — 

Group  (1). — Horses  1091  and  1232;  definite  symptoms  like  chronic 
cases  of  Pernicious  Anaemia  and  eventually  died  of  poverty  and 
debility.  It  must  be  remembered  here  that  in  1905  this  disease  was 
not  yet  suspected  in  South  Africa,  and  it  was  only  towards  the  end 
of  1913  that  its  presence  became  known. 
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Group  (2).— Horses  1309,  1405,  2659,  3032,  3034,  3039,  3045, 
•5447 , 4430,  5889,  6842 : clinically  these  cases  resemble  the  acute  and 
-ubacute  forms  of  Pernicious  Anaemia,  and  the  autopsy  supports  this 
diagnosis.  (It  must  he  pointed  out  here  that  before  1913,  cases 
with  anaemia,  slight  icterus,  subserous  haemorrhages,  enlarged 
spleen,  etc.,  were  regarded  as  sequels  of  Biliary  Fever,  or  as  cases 
of  Biliary  Fever  where  no  parasites  were  demonstrable.) 

Group  (3). — Horses  4430  and  6842:  from  post-mortem  findings 
and  clinically  resemble  acute  cases  of  Pernicious  Anaemia;  they 
were  in  1909  and  1910  regarded  as  atypical  forms  of  Horse-sickness, 

Group  (4). — Horses  7827  and  8267,  from  the  post-mortem  and 
clinically  resemble  acuie  forms  of  Pernicious  Anaemia.  In  1912  and 
1913  a diagnosis  of  Anaemia  was  made. 

Group  (5). — Horses  2642,  8336  , 8369  . 8423,  10385;  symptoms  of 
Pernicious  Anaemia,  and  recovered. 

Group  (6).— Horses  8508.  8633,  10878,  10889,  10894,  11486, 
11484,  10853,  10673,  11000,  11001,  11438;  symptoms  and  post-mor- 
tem appearances  of  Pernicious  Anaemia. 

(b)  The  following  79  doubtful  cases  (Table  2)  can  be  divided 
into  the  following  groups:  — 

Group  (1).- — Horses  441.  1781,  1823,  2004,  2858,  8494  are  a 
number  of  cases  which,  after  an  attack  of  Biliary  Fever,  and  when 
parasites  could  no  longer  be  demonstrated  in  the  blood,  continued  to 
show  several  relapses  with  remittent  fever  and  other  symptoms 
suspicious  of  Pernicious  Anaemia  eventually  succumbing  to,  what 
was  then  thought  to  be  Biliary  Fever  (although  no  parasites  were 
seen)  or  to  a sequel  of  Biliary  Fever. 

Group  (2).— Horses  1667',  1989,  2681,  3569,  8261,  8483,  8524, 

8551,  8569,  8570,  8978,  9001.  9008,  9192,  9361,  9483,  9490,  9867, 

11054  are  a number  of  cases  which,  after  treatment,  show  irregular 
temperature  reactions  with  symptoms  like  Pernicious  Anaemia, 
eventually  dying  or  being  destroyed  on  account  of  debility  and 
poverty.  For  this  wasting  no  obvious  reason  could  be  given  at 
autopsv. 

Group  (3).— Horses  2723,  2906,  3040,  3170,  8454,  8526,  8535, 
8550,  8552,  8594,  8624  8820,  9096,  9453  : temperature  reactions  and 
other  symptoms,  suspicious  of  Pernicious  Anaemia,  but  eventually 
dying  of  horse-sickness. 

Group  (4).— Horses  3475,  4425.  4429,  4480,  8221,  8542,  8543, 

8558,  8559,  8584,  8585,  8590,  8597',  8650.  9004,  9051,  9070,  9073, 

9116,  9200,  9280,  9293,  9315,  9455,  9458,  9463,  9500,  10103,  10123, 
11462,  11490;  suspicious  symptoms  of  Pernicious  Anaemia  and 

finally  recovered. 

Group  (5).— Horses  7880,  7283,  8553,  8800,  9092.  10007,  10686, 
11057  are  a number  of  cases  which  showed  doubtful  symptoms  of 
Pernicious  Anaemia  during  life,  and  at  autopsy  no  definite  diagnosis 
of  Pernicious  Anaemia  could  be  made. 

The  above  again  gives  an  indication  how  difficult  it  is  to  say 
definitely  to  what  degree  such  non-specific  reactions  and  symptoms, 
and  indefinite  non-specific  pathological-anatomical  appearances  as 
described  above,  are  reallv  caused  by  the  filtriable  inoculable  virus 
of  Pernicious  Anaemia.  Besides  such  a virus,  is  there  not  perhaps 
a variety  of  causes  which  may  give  rise  to  such  a “ symptom - 
complex”?  From  the  numerous  observations  made  in  case  of  the 


human  being  it  appears  that  it  is  impossible  to  draw  any  sharp 
distinguishing  line  between  those  Anaemias  of  a pernicious  type  that  j 
are  due  to  known  causes,  and  those  that  appear  to  be  primary. 

An  attempt  has  been  made  to  ascertain  whether  it  would  be 
possible,  in  those  cases  after  treatment  since  1914,  to  trace  the  source 
of  infection;  an  endeavour  was  also  made  to  ascertain  to  what  extent 
the  disease  was  actually  produced  by  the  injection  of  Horse-sickness  j 
viruses  and  serums. 

The  greater  majority  of  positive  and  doubtful  cases  of  Perni- 
cious Anaemia  occurred  during  or  shortly  after  immunisation 
against  Horse-sickness  with  one  or  more  viruses,  and  with  or  with- 
out the  injection  of  anti-horse-sickness  serum.  A number  of 
positive  cases,  viz.,  8423,  8508,  8633,  10853,  10673,  11484,  10894 
occurred  after  treatment  with  blood  from  horses  known  to  be 
“ carriers  ” of  Pernicious  Anaemia  virus  and  need  not  be  considered 
here. 

Table  III. 


No.  of 
Experim’t. 

Date. 

No.  of 
Horses. 

Horses. 

1st 

Virus. 

2nd 

Virus. 

Serum. 

695 

17/  1/14 

2 

8454  d? 

7284 

8368 

1703 

701 

17/  1/14 

2 

8483  d? 

— 

— 

1702 

703 

7/  2/14 

8 

8524  d 

* 

— 

1706 

704 

7/  2/14 

8 

8494 d?,  85266d 

— 

— 

— 

706 

7/  2/14 

7 

8535  bd 

— 

— 

— 

707 

28/  2/14 

7 

8543  d 

— 

— 

— 

708 

28/  2/14 

7 

8542 d,  85506d, 
8551d. 

— 

. 

. 

710 

6/  3/14 

9 

85696d 

— 

— 

— 

711 

21/  3/14 

9 

8590d,  86246c? 



— 

— 

712 

21/  3/14 

9 

8594d 

— 

— 

— 

713 

21/  3/14 

10 

8584c??,  8585d? 

— 

— 

— : 

714 

21/  3/14 

10 

8570c??,  8597d? 

— 

— 

— 

716 

14/  4/14 

6 

8650d 

7284 

8368 

1706 

709 

28/  2/14 

9 

85526c?,  8553c?, 
8559d?. 

7284 

8368  + 
8408  Bul. 

1706 

710 

6/  3/14 

9 

8558d 



— 

1706 

723,  737 , 
740 

30/  5/14, 
etc. 

17 

8800c?? 

7284 

8687 

1706 

747 

14/  8/14 

8 

8820d? 

7284 

8687 

1706-08 

753 

5/12/14 

5 

8978c?? 

8361 

8740  + 
8687 

1709 

756 

7/  1/15 

5 

9004c?? 

— 

— 

757 

7/  1/15 

5 

900 Id,  9008d? 

— 

— 

— 

758 

30/  1/15 

5 

905 Id? 

8361 

9915 

1709 

760 

30/  1/15 

10 

9073d,  9096d 

— 

7271 

1709 

761 

30/  1/15 

10 

9092d? 

— 

— 

— 

762 

30/  1/15 

9 

90706d 

— 

— 

— 

763 

5/  2/15 

19 

91 16d 

— 

— 

1710 

771-774 

27/  2/15 

2 

9192d 

9015 

1710 

810 

11/  5/15 

i 

936 Id? 

8846 

9278 

1711 

819 

14/  8/15 

2 

9455d 

8951 

9349 



821-825 

14/  8/15 

4 

9453d,  9458d? 

8951 

9328 

— 

833 

7/  9/15 

4 

9490d 

8951 

9302 

834 

7/  9/15 

4 

9483d 

8361 

9302 

. 

860 

18/12/15 

4 

10007d? 

9677 

— 



875 

8/  2/16 

5 

10103d 

9438 

— 



879 

8/  2/16 

5 

10123d 

9438 

9302 

1713 

891 

25/  2/16 

1 

9867d? 

9349 

— 

1712 

922 

12/  6/16 

12 

10385c? 

8951 

10036 

1715 

935 

17/10/16 

5 

10686d 

10215 

3 Vs. 

1717 

974 

12/  6/17 

7 

llOOle,  llOOOe 

11357 

3 Vs. 

1715 

983 

11/  9/17 

8 

11438c 

4E  11402 
11381 

10920 

1715 

599 


Table  IV. 


No. 

Virus. 

Kind  of 
Virus. 

No.  Horses 
injected 
with  Virus. 

No.  of  Horses  treated  with  Virus  alone. 

7284 

Tz. 

311 

7198,  7309,  7310. 

8361 

Tz. 

305 

8846,  8859,  8951.  9438,  9677,  10215,  10219. 

8368 

Webster 

20 

8299,  8410,  9009. 

8846 

Tz. 

15 

9014,  9018. 

8951 

Tz. 

750 

9055,  9079,  9269. 

9438 

Tz. 

142 

9466,  9467,  9468,  9746,  9747,  9515,  9680,  9681, 
9427,  9425. 

9677 

Tz. 

163 

9743,  9744,  9745,  9759,  9777,  9779,  9763,  9765, 
9821,  9756. 

10215 

Tz. 

373 

9282,  9296,  ]O453a0,  104510,  10409,  10414,  10418 
10429,  10436. 

10281 

Tz. 

11 

9574,  10345,  113350?  With  Serum  10870,  10874, 
10878c,  108890?. 

10712 

Tz. 

7 

10910,  109130. 

11042 

Zululand 

E. 

11380/,  11117,  11118,  11123.  Mixture  of  Vs.  11042, 
11347,  11363,  11336  inject  into  : 

107700,  110410,  10845,  10870,  Tz.  immune  ; 
9487,  9336,  10728,  109590,  0.  immune  ; 

10828,  10847,  10850,  10937,  3 Vs.  immune. 

11336 

Spont.  E. 

— 

11354,  11414,  11153,  11154,  11160. 

11347 

R.E.  . . 

— 

113630,  11042,  11139,  11142,  11143. 

11363 

Sp.E.  .. 

— 

11345,  11124,  11128,  11134. 

11357 

Tz. 

19 

11306,  11350,  11002.  With  Serum  10774,  109550,. 
10998,  llOOOe,  11001c,  110030,  110040. 

11381 

Tz.  E.  . . 

36 

11368,  11379,  11376,  11108,  11434,  11380/,  113450, 
11347,  113630,  11042.  With  Serum  114240,  11425, 
114290,  11430. 

11402 

Tz. 

41 

11307,  11419,  113260,  113780,  11405,  11042,  11347, 
11368,  11379,  11108,  113530,  11370,  11380/,  113450, 
113630,  11376,  11434.  With  Serum  11367,  1137  lfi^ 
11143,  11160. 

8687 

Webster 

48 

Not  controlled  in  susceptible  horses  on  account  of 
the  virulent  nature  of  the  Virus. 

7271 

Ord.  . . 

100  + 

,,  99  99  99 

8740 

Brown 

14 

,,  ,,  ,,  99 

( 8368 

Webster 

} 18 

1 8408 

Bui.  . . 

” ” ” 

( 8740 

Brown  . . 

J-  45 

1 8687 

Webster 

99  99  ” ” 

8963 

Ord. 

100  + 

>>  99  99 

9302 

Ord. 

663 

99  99  99  99 

10036 

Ord. 

1507 

99  99  99 

3 Vs. 

Bui.,  Tz. 
and  O.P. 

36 

„ 

10699 

Ord.  . . 

263 

This  Virus  will  be  discussed  under  Section  III. 

10920 

Ord. 

Table  V. 


No.  of  Serum. 


1702 

1703 

1702-1703 

1706 

1708-1706 

1708 

1709 


No.  of  Horses 
treated  with  Serum. 

No.  of  Serum. 

No.  of  Horses 
treated  with  Seru 

15 

1710 

119 

14 

1711 

408 

6 

1712 

269 

216 

1713 

61 

4 

1715 

1303 

10 

1717 

470 

105 

1718 

159 

600 


The  kind  of  treatment  which  the  horses  received  during 
immunisation  is  shown  in  Table  3.  This  table  gives  in  column  one 
the  number  of  the  experiment  in  which  the  case  occurred,  column 
two  the  date  of  the  experiment,  column  three  the  number  of  horses 
included  in  each  experiment,  column  four  the  numbers  of  those 
horses  which  showed  symptoms  suspicious  of  Pernicious  Anaemia, 
column  five,  six  and  seven  the  numbers  of  the  viruses  and  serums 
with  which  these  horses  were  treated  in  the  respective  experiments. 
Table  (4)  amplifies  Table  (3)  giving  in  column  one  the  numbers  of 
the  viruses  suspicious  of  Pernicious  Anaemia  which  were  used  in  the 
various  immunisation  experiments,  column  two  the  name  of  each 
virus  employed,  column  three  the  number  of  horses  treated  with  each 
individual  virus,  and  column  four  the  numbers  of  the  horses  which 
acted  as  controls  to  these.  Finally  Table  (5)  in  column  one  gives 
the  number  of  the  serum  used,  and  column  two  the  number  of 
horses  injected  with  each  individual  serum.  The  letters  used  in 
Tables  (3)  and  (4)  have  the  same  meaning  as  those  employed  in 
Table  (2)  already  explained  under  the  latter. 

How  impossible  it  is  to  accuse  conclusively  any  particular  virus 
or  serum  or  both  as  a source  of  infection  will  be  realised  when  a 
careful  study  is  made  of  Tables  (3),  (4),  (5).  To  illustrate  this  it 
will  be  interesting  to  discuss  the  one  outstanding  instance  given  in 
Table  (3)  where  a number  of  doubtful  cases  of  Pernicious  Anaemia 
occurred  amongst  the  horses  treated  with  one  particular  virus,  viz., 
virus  7284.  From  Table  (4)  it  will  be  seen  that  as  many  as 
311  horses  and  three  controls,  viz.  : 7198,  7309,  7310  were  injected 
with  it  without  producing  one  clear  case  of  Pernicious  Anaemia. 
In  Table  (3)  the  numbers  are  given  of  the  experiments  in  which 
this  virus  was  used,  and  the  numbers  of  the  horses  which  showed 
doubtful  reactions  of  Pernicious  Anaemia.  Of  the  25  doubtful  cases 
there  were  10  marked  “d?”  viz.  : 8454,  8483,  8494,  8584.  8585,  8570, 
8597,  8559,  8800,  8820  where  subsequent  treatment  might  have  been 
responsible,  and  6 marked  “ bd,”  viz. : 8526,  8535,  8550,  8569, 
8624,  8552  which  might  possibly  have  been  natural  cases,  leaving, 
therefore,  a possible  9 cases  marked  “ d,”  viz.  : 8524,  8543,  8542, 
8551,  8590,  8594,  8650,  8553,  8558  where  virus  7284  might  be  con- 
sidered a factor.  It  must  be  remembered  that  the  three  control 
horses  which  received  this  virus,  as  pointed  out  above,  showed  no 
reactions,  whereas  doubtful  cases  appeared  in  those  animals  which 
were,  during  the  immunisation,  also  treated  with  one  of  the  follow- 
ing second  viruses,  viz.  : virus  horse  8368,  virus  horse  8408,  and 
virus  horse  8687,  and  one  of  the  following  serums,  viz.  : No.  1703, 
No.  1702,  No.  1706  respectively.  One  of  the  latter  can  equally 
well  account  for  a probable  source  of  infection  as,  e.g.,  virus  horse 
7284.  That  all  these  different  viruses  and  serums  named  can  be 
discarded  as  possible  sources  of  infection,  seems  to  be  justified,  if 
we  take  into  consideration  the  figures  given  in  Tables  4 and  5, 
which  seem  to  indicate  that  in  spite  of  the  great  number  of  horses, 
not  forgetting  the  controls,  treated  with  these  respective  viruses 
and  serums  there  was  not  one  straightforward  case  of  Pernicious 
Anaemia  produced. 

That  the  remaining  viruses  and  serums  mentioned  in  Tables  3, 
4 and  5 might  have  been  sources  of  infection  is  even  more  unlikely. 
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From  Tables  3 and  4 it  will  be  noticed  that  only  two  positive  cases, 
viz.  : (1)  Horse  10385  (Table  3),  and  (2)  Horse  10878  (Table  4)  occur- 
red after  treatment  with  viruses  and  serums  mentioned  in  these 
Tables. 

These  cases  will  be  now  considered:  — 

(1)  Horse  10385  in  the  immunisation  process  received  on  the 

12/7/16. — Intraj ugularly  5 c.c.  Virus  horse  10036  0 + 350  c.c. 

19/7/16. — Intraj ugularly  85  c.c.  Serum  No.  1715. 

21/7/16. — Intraj  ugularly  5 c.c.  Virus  horse  10036  O + 350  c.c. 
Serum  No.  1715. 

From  the  19th-30th  July  a Horse-sickness  reaction  followed;  on 
the  4th  August  it  again  showed  a second  reaction  which  lasted  till 
the  20th.  This  was  followed  by  several  relapses  with  remittent 
fever,  and  other  symptoms  typical  of  a subacute  form  of  Pernicuious 
Anaemia.  This  is  one  positive  case  of  Pernicious  Anaemia  which 
followed  immunisation,  but  for  which  neither  the  viruses  nor  the 
serum  can  be  held  responsible,  because  no  less  than  750  horses  and  3 
controls  were  treated  with  virus  horse  8951  Tz,  1,507  horses  with 
virus  horse  10036  O,  and  1,303  horses  with  serum  1715,  and  with 
the  exception  of  one  or  two  doubtful  cases,  as  will  be  seen  from 
Table  3,  this  is  the  only  positive  case  produced  in  all  the  animals 
treated.  This  very  probably  was  a case  of  natural  infection,  or  one 
of  those  cases  where  the  source  of  infection  is  not  yet  understood. 

(2)  Horse  10878. — On  the  16th  May,  1917,  Horse  10878  was 
injected  intraj ugularly  with  virus  horse  10281  Tz  (this  virus  was 
then  about  8-  months  old),  and  on  the  23rd  and  25th  May  with 
>erum  1715  respectively. 

Serum  1715  can  be  excluded  as  a source  of  infection  for  reasons 
given  above,  and  when  we  consider  the  fact  that  the  virus  .10281, 
when  utilised,  was  already  8|  months  old  (Carre  and  Vallee  believe 
that  the  virus  of  Pernicious  Anaemia  dies  out  in  about  nine  months, 
and  in  our  own  experiments  in  eight  months)  the  possibility  of 
infection  from  it  seems  to  be  somewhat  unlikely.  Moreover,  from 
Table  4 it  will  be  noticed  that  of  11  horses  and  3 controls  treated 
with  the  above  virus,  three  horses,  viz.  : 11335,  10878,  10889  con- 
tracted Pernicious  Anaemia,  but  whether  infection  in  Horses  11335 
and  10889,  which  were  subsequently  treated  with  other  viruses,  and 
showed  delayed  reaction  of  Pernicious  Anaemia,  can  be  connected 
with  virus  horse  10281  is  not  clear.  It  is  uncertain  from  these 
facts,  therefore,  whether  virus  horse  10281  was  actually  contamin- 
ated with  Pernicious  Anaemia  also. 

In  the  case  of  the  remaining  positives,  mentioned  in  Table  3, 
viz.:  11000,  11001,  11438,  marked  with  an  “ e ”,  it  is  difficult  to 
explain  what  actually  is  the  source  of  infection,  because  it  will  be 
seen  from  the  Tables  that  it  is  practically  impossible  to  accuse  the 
respective  virus  or  serum  with  which  these  animals  were  treated. 

There  is,  however,  this  interesting  fact  in  these  three  cases, 
and  in  several  others,  viz.  : 5889,  11326,  11335,  10812,  11363,  11393, 
11403,  11424,  11429  (some  of  these  are  not  mentioned  in  the  tables, 
but  discussed  under  section  3)  that  they  were  discharged  shortly 
after  immunisation,  and  sent  out  to  one  of  the  Laboratory 
farms;  after  being  kept  there  under  observation  from  one  to  several 


months,  Pernicious  Anaemia  suddenly  developed  in  them  in  an  acute 
form,  and  in  most  of  the  cases  ended  fatally  after  a short  illness. 
A number  of  such  cases  occurred  almost  simultaneously,  and  there 
is  a strong  suspicion  that  natural  infection  most  probably  was 
responsible. 

Besides  fever  reactions  that  may  be  due  to  the  inoculable  Per- 
nicious Anaemia  virus,  there  are  a great  number  of  unclassified 
fever  reactions  which  continually  occurred:  — 

(a)  After  immunisation  of  horses  against  horse-sickness ; 

(b)  After  hyperimmunisation  of  horses  against  horse-sickness; 

(e)  After  bleeding  for  anti-horse-sickness  serum. 

It  is  known  that  the  most  diverse  causes  may  give  rise  to  fever, 
but  for  these  reactions  above  no  specific  cause  could  be  assigned. 
To  throw  more  light  on  what  has  been  said  about  the  great  diffi- 
culty of  the  diagnosis  of  Pernicious  Anaemia,  it  is  essential  that  the 
nature  of  these  fevers,  so  often  observed,  be  discussed,  in  order  that 
with  the  existing  indefinite  methods  of  diagnosis  at  our  disposal,  it 
might  be  of  help  in  the  differential  diagnosis. 

(a)  Fevers  observed  after  immunisation  have  been  termed  post- 
horse-sickness reactions.  These  usually  occur  a few  days,  and  some- 
times several  days,  after  an  animal  has  passed  through  a typical 
Horse-sickness  fever  reaction ; after  the  temperature  has  been  normal 
for  a few  days  there  is  a sudden  rise  of  temperature  ; at  the  same  time  the 
animal  may  be  somewhat  dull,  and  perhaps  does  not  feed  well,  but 
as  a rule  there  is  little  or  no  impairment.  The  fever  might  only  be. 
exacerbations  of  temperature  on  two  successive  days,  but  more  usually 
it  is  of  an  atypical  type,  lasting  3,  4,  or  5 days  or  even  longer.  Remittent 
fever  for  a few  days  may  also  occur.  The  maximum  temperature 
usually  ranges  between  104° — 105°F  .,  but  a few  cases  have  been  over 
106°  F.  After  these  reactions  the  animal  makes  a quick  recovery, 
while  the  temperature  remains  normal.  The  frequency  with 
which  these  reactions  occur  during  the  different  experiments 
varies  greatly,  ranging  from  no  cases  to  a few  per  cent. 
A horse  after  inoculation  with  the  attenuated  Tzaneen 
virus,  followed  5,  6,  etc.,  days  afterwards  by  the  viru- 

lent Ordinary  virus  and  serum,  as  the  case  may  be,  usually 
gets  over  its  reaction  in  about  18  days  to  three  weeks,  sometimes  it 
might  last  a few  days  longer,  and  then  resumes  a normal  tempera- 
ture. At  this  stage  the  animal  still  harbours  the  virus  of  Horse- 
sickness,  and  may  do  so  for  several  weeks.  In  some  cases  it 
was  shown  to  be  present  several  months  after  recovery.  Therefore 
these  post-horse-sickness  reactions  occur  when  the  horse  is  still  a 
carrier  of  horse-sickness  virus.  Experiments  to  prove  that  these  post- 
horse-sickness reactions  were  due  to  an  inoculable  virus  other  than 
Horse-sickness,  were  carried  out  on  salted  horses,  but  in  all  cases 
proved  to  be  negative.  None  of  the  inoculated  animals  ever  showed 
any  reactions.  Horses  susceptible  to  horse-sickness,  were  also 
treated,  but  promptly  died  of  horse-sickness  as  was  to  be  expected. 
That  this  might  be  an  attenuated  atypical  Horse-sickness  reaction 
due  to  the  second  virus  (Ordinary  injection)  does  not  seem  to  be 
likely,  because  such  reactions  have  also  been  observed  in  horses 
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treated  with  one  single  virus.  It  is  a known  fact  that  horses  vary 
greatly  in  their  susceptibility  to  any  particular  Horse-sickness  virus, 
and  at  present  such  reactions  may  be  regarded  as  abortive  horse- 
sickness  reactions  which  certain  viruses  have  of  causing  in  animals, 
which  possess  an  individual  susceptibility. 

( b ) Unclassified  fever  reactions  often  follow  the  hyperimmunisa- 
tion of  horse  against  Horse-sickness.  Salted  horses  are  hyperim- 
munised  in  batches  ranging  from  20  to  100  or  more,  and  each  horse 
receives  10  litres  of  virulent  Horse-sickness  blood  by  transfusion 
from  one  or  more  virus  horses.  A horse  usually  receives  5 litres  in 
the  morning,  and  5 litres  during  the  afternoon  of  the  same  day. 
Occasionally  a horse  shows  symptoms  of  shock  during  transfusion, 
and  the  the  transfussion  is  postponed  for  a day  or  two. 
Fever  reactions  may  commence  on  the  day  or  the  day  after  trans- 
fusion, or  even  several  days  after.  The  fever  is  usually  irregularly 
remittent,  or  atypical,  and  may  last  from  a few  days  to  several  days. 
The  maximum  temperature  in  some  cases  may  be  over  105°F. ; usually 
slight  symptoms  such  as  dullness,  slight  loss  of  appetite,  etc.,  may 
accompany  this  reaction,  in  the  more  actite  cases  icterus  in  the  forms 
of  orange  or  injected  orange  mucous  membranes  were  observed,  which 
usually  passed  off  in  a few  days.  Blood  smears  were  negative,  and 
blood  inoculations  from  such  cases  were  without  any  result.  These 
reactions  may  be  absent  from  certain  batches  of  horses,  whereas  in 
others,  again,  it  may  occur  to  the  extent  of  several  per  cent. 

(c)  Similar  fever  reactions,  but  not  to  the  same  extent,  may  occur 
in  horses  during  or  shortly  after  they  have  been  bled  for  the  prepara- 
tion of  anti-horse-sickness  serum.  This  bleeding  usually  commences 
about  21  days  after  hyperimmunisation,  and  the  animals  are  bled 
about  4 — 6 litres  four  times  every  five  days. 

In  conclusion,  it  may  be  stated  that  Pernicious  Anaemia  in  its 
various  forms,  may  be  mistaken  for  the  following  South  African  dis- 
ease'! during  certain  phases  of  their  course:  — 

(a)  Certain  forms  of  Dun-kop  Horse-sickness. 

(5)  Biliary  Fever,  especially  in  the  districts,  where  there  is  the 
disadvantage  of  making  an  examination  of  the  blood. 

(c)  Glanders  on  the  temperature  reactions  before  clinical  sym- 

ptoms appear ; 

(d)  Anthrax ; 

(e)  Certain  plant  poisons  such  as  Ragwort,  Dunziekte,  etc.  ; 

In  cases  of  the  former  the  post-mortem  appearance  in 
a few  cases  observed  was  like  the  acute  form  of  Pernicious 
Anaemia,  e.g.,  icterus,  subserous  haemorrhages,  etc.,  etc.  ; 

(f)  Slapziekte  which  is  at  present  regarded  to  be  the  same  as 

Dourine.  It  often  resembles  the  chronic  form  of  Perni- 
vious  Anaemia ; the  previous  history  and  locality  have 
here  to  be  reckoned  with ; 

(g)  Ephemeral  Fever,  which  is  a disease  of  horses  also  caused 
by  a filtriable  virus.  It  occasionally  makes  its  appear- 
ance amongst  horses  injected  with  horse-sickness  virus. 

It  is  characterised  by  a short  incubation  period  with 
fairly  acute  fever  lasting  only  a couple  of  days,  and  with 
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little  or  no  impairment,  from  wliicli  the  animal  in  a few 
days  makes  a complete  recovery  ; 

(A)  On  several  occasions  a contagious  form  of  Catarrh  has  been 
observed  in  South  Africa,  which  passed  through  the 
country  like  an  epizootic.  It  does  not  appear  to  be  iden- 
tical (i)  with  the  pulmonary  form  of  Influenza  on 
account  of  its  very  low  mortality ; (ii)  nor 

with  strangles  because  old  as  well  as  young  horses  are 
equally  susceptible,  and  lymphatic  glands  never  suppurate  ; 
animals  affected  with  this  Infectious  Catarrh  in  many  in- 
stances only  show  slight  irregularly  remittent  fever  re- 
actions, with  very  little  or  no  impairment  'at  all ; in  other 
cases  febrile  symptoms  are  more  marked  with  copious  muco- 
purulent discharges  from  the  nostrils  with  or  without 
swollen  lymphatic  glands  ; congested  orange  mucous  mem- 
branes have  also  been  observed.  In  rare  instances  Gan- 
grenous Pneumonia  and  Purpura  Haemorrhagica  were 
sequels  of  this  disease. 

Section  2. 

Under  this  heading  further  notes  on  symptomatology  and  post- 
mortem appearance  will  be  given  to  supplement  those  in  the  report 
of  1915,  in  which  the  authors  described  and  discussed  these  very 
fuHy. 

(A). — Symptomatology . 

(1)  With  reference  to  the  conjunctival  mucous  membranes,  it 
may  be  added  that  changes  are  usually  met  with  several  days  after 
the  initial  temperature  reaction.  The  first  indication  of  a change  is 
a slight  paleness  with  a tinge  of  yellow.  At  this  stage  it  might 
easily  be  mistaken  for  Biliary  Fever,  but  negative  micro- 
scopical examination  and  the  more  or  less  normal  pulse,  which  is  met 
with  in  Pernicious  Anaemia  at  this  stage,  is  sufficient  to  differentiate 
the  case.  This  pale  yellow  mucous  membrane  quickly  assumes  a 
darker,  more  orange  colour,  which  becomes  slightly  congested  in  a 
few  days.  Eccliymoses  develop,  and  the  mucous  membrane  now  ap- 
pears moist  and  watery.  As  the  Ecchymoses  increases  in  size  and 
number,  the  icterus  usually  disappears.  They  pass  into  dark  red 
blotches,  which  may  spread  over  the  greater  part  of  the  conjunctival 
mucous  membrane.  At  this  .stage  the  animal  may  either  die,  or 
recover,  to  be  followed  shortly  afterward  by  another  relapse  with 
similar  changes  of  the  conjunctival  mucous  membrane,  either  more 
acute  or  usually  less  acute.  In  cases  of  recovery  the  blotches 
gradually  decrease  in  size  and  assume  a dull  light  red  colour.  It 
finally  clears  up,  but  the  eyes  never  recover  the  normal  pink  colour, 
but  more  that  of  a pale  salmon,  except,  of  course  in  cases  where 
the  animal  eventually  recovers  comrdetely,  the  conjunctival  mucous 
membrane  may  return  to  normal.  These  changes  of  the  conjunctival 
mucous  membrane  usually  occur  when  the  animal  passes  through 
one  of  these  relapses,  and  the  severity  of  the  changes  depends 
directly  on  the  degree  of  the  fever.  Any  one  of  the  stages  as 
described  above  may  be  absent,  and  the  interval  between  the  different 
changes  may  vary  from  one  to  several  days. 
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(2)  In  several  acute  cases,  which  ended  fatally,  viz:  Horses 
11000,  11001,  10812,  etc.,  bleeding  from  the  nostrils,  and  in  some, 
from  the  skin  was  observed,  and  these  will  be  described  shortly. 

Horse  110000  was  admitted  from  the  farm  on  1/9/17,  showing 
fairly  acute  symptoms  of  Pernicious  Anaemia ; on  the  25tli  Novem- 
ber, a day  before  death,  blood  was  found  to  be  oozing  from  the  skin 
at  several  points  on  both  hind  legs  and  oft  fore  cannon  and  from 
the  nostrils. 

Horse  110131. — On  the  20th  August,  1917,  admitted  from  the 
farm  with  fairly  acute  symptoms  of  Pernicious  Anaemia  and  died 
on  the  25th.  On  the  22nd  there  was  fairly  copious  blood  discharge 
from  both  nostrils,  and  this  was  fairly  acute  on  the  23rd. 

Horse  10812,  admitted  from  the  farm  on  the  28th  of  October, 
1917,  with  acute  symptoms,  and  died  of  Pernicious  Anaemia  on  the 
8th  November.  Bleeding  from  the  nose  commenced  on  the  29th  of 
Octoberf  and  lasted  with  varying  severity  up  to  the  time  of  death. 

(3)  Staggers  as  the  result  of  acute  liver  atrophy  has 
been  frequently  observed  in  horses,  chiefly  occuring  after 
immunisation  against  horse-sickness,  and  in  a paper  by 
Sir  Arnold  Theiler  this  diseases  has  been  fully  described 
and  discussed.  That  symptoms  of  acute  staggers  did  appear 
in  a few  cases  of  Pernicious  Anaemia  shortly  before  death, 
was  clearly  shewn  in  the  following  Horses  11483,  11485,  11271. 
11416  ; in  these  no  lesions  of  liver  atrophy  could  be  identified,  but  a 
fairly  acute  infiltration  of  the  interlobular  septa  with  mononuclear 
cells  was  present. 

The  symptoms  might  briefly  be  described  as  follows: — The 
animal  is  usually  found  with  the  head  pressed  firmly  against  the 
wall  or  manger,  and  marked  abrasions  are  present  on  the  frons  and 
above  the  eyes;  the  eyelids  are  greatly  swollen,  the  animal  is  un- 
able to  see;  it  staggers  about  in  the  box  in  a dazed  fashion,  and 
may  assume  unphysiological  position  of  the  legs  and  body.  It 
knocks  up  against  the  wall  and  manger,  sometimes  very  violently, 
leaving  blood  marks.  There  is  sweating  in  patches  and  incon- 
tinence of  urine.  The  animal  eventually  becomes  exhausted  and 
falls  down,  etc. 

(71.) — Post-mortem , Apperances . 

It  was  considered  advisable  to  collect  further  statistics  of  the 
appearance  of  bone  marrow,  in  view  of  the  evidence  brought  for- 
ward by  Sohns  and  Soetedje  in  their  paper  on  Infectious  Anaemia, 
in  Nederlands  Tnclia,  1917,  in  which  they  seem  to  pay  a great  deal 
of  attention  to  the  diagnostic  value  of  the  bone  marrow,  and  finally 
state  that:  — 

“ Theiler  beschouwt  deze  veranderingen  niet  als  karak- 
teristiek  omdat  hi j ze  zag  bij  vele  paarden,  die  aan  een  anclere 
ziekte  bezweken,  of  voor  de  kontrole  afgemaak  werden;  hij 
sehijnt  ecliter  geen  reken ing  gehouden  te  hebben  met  de 
mogelikheid  dat  in  Zuid  Afrika,  waar  de  ziekte  zeer  verspreidt 
voorkomt,  vele  paarden  rondlopen  die  in  bet  chronische  sta- 
dium verkeren.” 

The  supposition  regards  the  prevalence  of  the  disease  in  South 
Africa  brought  forward  by  Sohns  and  Soetedje  may  be  dismissed  in 
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view  of  what  has  already  been  said  about  it  under  section  1.  With 
reference  to  the  appearance  of  the  bone  marrow  it  may  be  added, 
that  it  has  become  a routine  practice  here  to  examine  this  of  the 
humerus  and  femur  of  all  horses  that  are  post-mortemed. 

The  1209  records  collected  since  the  1915  Report  will  be  sum- 
marised in  tables  in  more  or  less  the  same  way  as  in  that  Report. 
In  group  (a)  “ fat  marrow  ” indicates  purely  fatty  appearance 
of  the  marrow  in  which  no  red  foci  are  present;  in  group  (6)  “fat 
and  red  marrow,”  indicates  that  red  marrow  was  present  in  the  fat 
marrow  of  either  the  spongiosa  or  the  medullary  cavity,  or  both 
in  degrees  varying  from  small  foci  to  large  areas,  involving  the 
greater  part  of  the  bone  ; in  group  (d),  “ gelatinous  marrow,”  indi- 
cates a gelatinous  or  jelly-like  appearance  of  the  marrow;  in  group 
(e)  gelatinous  and  red  marrow  indicates  that  red  marrow  was  pre- 
sent in  the  gelatinous  marrow  to  a varying  degree  from  a small 
foci  to  large  areas,  involving  the  greater  part  of  the  bone ; in 
group  (g),  “ red  marrow,”  indicates  a more  or  less  diffused  redness 
throughout  the  marrow.  The  cases  have  been  divided  into  the  fol- 
lowing groups: — 

Table  VI. 


A. — Fat  Marrow  in  Both  Bones. 


No.  of 

Cases. 

Post-mortem  Diagnosis. 

Corn 

iition. 

Good  and 
Fair. 

Poor  and 
Very  Poor. 

31 

Killed  

7 

24 

3 

Poverty 

— 

3 

1 

Anaemia 

— 

1 

2 

Syncope 

1 

1 

3 

Poisoning  (Quinine,  Arsenic  and  Rag- 
wort, etc.)  . . 

2 

1 

1 

Rupture  Diaphragm 

1 

— 

1 

Haemolysis  . . 

— 

1 

1 

Colic  . . 

— 

1 

1 

Enteritis 

— 

1 

1 

Rupture  of  Stomach 

1 

— 

1 

Intestinal  Rupture  . . 

— 

1 

1 

Volvulus 

1 

— 

1 

Internal  Haemorrhage 

1 

— 

1 

Bronchopneumonia 

1 

— 

1 

Gang  -pneumonia 

— 

1 

1 

Bronchitis 

— 

1 

1 

Toxaemia 

— 

1 

3 

Biliary  Fever 

2 

1 

79 

Horsesickness 

63 

16 

3 

Pernicious  Anaemia.  . 

2 

1 

1 

Trypanosomiasis 

1 
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B. — Fat  Marrow  in  Humerus 

Fat  and  Red  Marrow  in  Femur. 


No.  of 
Cases. 

Post-mortem  Diagnosis. 

Con 

iition. 

Good  and 
Fair. 

Poor  and 
Very  Poor. 

23 

Killed  

5 

18 

2 

Poverty 

— 

2 

9 

Syncope 

6 

3 

5 

Poisoning  (Quinine,  Arsenic,  etc.) 

1 

4 

1 

Haemoglobinuria 

1 

2 

Enteritis 

2 

— 

1 

Rupture  of  Colon  . . 

1 

— 

1 

Rupture  of  Stomach 

1 

— 

2 

Volvulus  . . . . . . . . 

2 

— 

1 

Internal  Haemorrhage 

1 

— 

3 

Bronchopneumonia 

2 

1 

2 

Oedema  of  Lungs  . . 

2 

— 

3 

Gang-pneumonia 

2 

1 

4 

Toxaemia 

3 

1 

5 

Biliary  Fever 

3 

2 

188 

Horsesickness 

146 

42 

15 

Pernicious  Anaemia 

3 

12 

9 

Liver  Atrophy 

8 

1 

1 

Glanders 

— 

1 

1 

Nephritis 

— 

1 

C. — Fat  and  Red  Marrow  in  Both  Bones. 


No.  of 
Cases. 

Post-mortem  Diagnosis. 

Condition. 

Good  and 
Fair. 

Poor  and 
Very  Poor 

30 

Killed  

8 

22 

1 

Anaemia 

— 

1 

7 

Syncope 

6 

1 

5 

Poisoning,  (Arsenic,  Ragwart,  etc.) 

2 

3 

1 

Haemolysis  . . 

— 

1 

1 

Malignant  Oedema  . . 

1 

— 

1 

Phlegmosis  of  Stomach 

1 

— 

1 

Gastric  Impaction 

1 

— 

1 

Volvulus 

— 

1 

2 

Broncho-pneumonia 

— 

2 

2 

Gang. -pneumonia 

1 

1 

2 

Toxaemia 

2 

— 

2 

Jagziekte 

1 

1 

8 

Biliary  Fever 

5 

3 

181 

Horsesickness 

137 

44 

* 25 

Pernicious  Anaemia . . 

12 

13 

7 

Atrophy  of  Liver 

4 

3 

3 

Glanders 

2 

1 
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D. — Gelatinus  Marrow  in  Both  Bones. 


Conditions. 

No.  of 
Cases. 

Post-mortem  Diagnosis. 

Good  and 

Poor  and 

Fair. 

Very  Poor. 

21 

Killed  



21 

11 

Debility 

5 

6 

5 

Poverty 

— 

5 

2 

Anaemia 

— 

2 

3 

Broncho -pneumonia 

1 

2 

1 

Oedema  of  Lungs  . . 

1 

— 

o 

Gang. -pneumonia 

2 



i 

Toxaemia 

— 

1 

16 

Horsesickness 

10 

6 

3 

Pernicious  Anaemia  . . 

— 

3 

1 

Liver  Atrophy 

— 

1 

2 

Glanders 

— 

2 

E. — Gelatinus  Marrow  in  Humerus. 


Gelatinus  and  Red  Marrow  in  Femur. 


No.  of 
Cases. 

Post-mortem  Diagnosis. 

Condition. 

Good  and 
Fair. 

Poor  and 
Very  Poor. 

22 

Killed  

2 

20 

9 

Debility 

3 

6 

3 

Poverty 

— 

3 

1 

Syncope 

1 

— 

2 

Poisoning  (Arsenic) 

— 

2 

1 

Rupture  Diaphragm 

1 

— 

1 

Colic  . . 

1 

— 

1 

Rupture  of  Stomach 

— 

1 

4 

Broncho-pneumonia 

2 

2 

2 

Gang. -pneumonia 

— 

2 

1 

Slapziekte 

— 

1 

4 

Biliary  Fever 

2 

2 

27 

Horsesickness  . . . . . . 

13 

14 

2 

Pernicious  Anaemia . . 

1 

1 
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F . — Gelatinous  and  Red  Marrow  Both  Bones. 


No.  of 
Cases. 

Post-mortem  Diagnosis. 

Con< 

lition. 

Good  and 
Pair. 

Poor  and 
Very  Poor. 

32 

Killed  

4 

28 

9 

Debility 

1 

S 

9 

Poverty 

— 

9 

1 

Anaemia 



1 

6 

Poisoning,  (Quinine,  Arsenic,  etc.) 

2 

4 

1 

Purulent  Hepatitis  . . 

— 

1 

1 

Phlegmosis  of  Stomach 



1 

2 

Rupture  of  Colon  . . 

2 

— 

2 

Rupture  of  Stomach 

1 

1 

1 

Broncho-pneumonia 

— 

I - 

1 

Internal  Haemorrhage 

— 

1 

4 

Gang. -pneumonia 

3 

1 

6 

Toxaemia 

3 

3 

1 

Slapziekte 

— 

1 

4 

Biliary  Fever 

2 

2 

43 

Horsesickness 

in 

24 

11 

Pernicious  Anaemia.  . 

i 

10 

1 

Liver  Atrophy 

l 

— 

3 

Glanders 

l 

2 

G. — Red  Marrow  in  Both  Bones. 


No.  of 
Cases. 

Post-mortem  Diagnosis. 

Condition. 

i 

Good  and 
Fair. 

Poor  and 
Very  Poor. 

34 

Killed  

11 

23 

3 

Poverty 

— 

3 

1 

Poisoning  (Ragwort) 

— 

1 

3 

Syncope 

3 

— 

1 

Rupture  Aorta 

l 

— 

1 

Haemolysis  . . 

1 

— 

2 

Phlegmosis 

1 

1 

2 

Colic  . . 

2 

— 

1 

Rupture  of  Stomach 

1 

— 

1 

Volvulus 

1 

— 

2 

Internal  Haemorrhage 

2 

— 

3 

Broncho-pneumonia 

— 

3 

5 

Gang. -pneumonia  . . .... 

— 

5 

3 

Toxaemia 

1 

2 

12 

Biliary  Fever 

7 

5 

127 

Horsesickness  ■ . . 

108 

19 

18 

Pernicious  Anaemia . . 

4 

14 

3 

Liver  Atrophy 

1 

2 

4 

Glanders 

2 

2 

1 

Nephritis 

1 

— 
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Summary. — Bone  Marrbiv. 


1 

No.  of  cases. 

Post-mortem  Appearances. 

Fat  in  Humerus 
and  Femur. 

Fat  in  Humerus 

Fat  and  Red  in  Femur. 

Fat  and  red  in 
Humerous  and  Femur. 

Gelatinous  in  Humerus 
and  Femur. 

Gelatinous  in  Humerus  Gela- 
tinous and  Red  in  Femur. 

Gelatinous  and  Red  in 
Humerus  and  Femur. 

Red  in  Humerus 
and  Femur- 

1132 

Other  causes  than  Pernicious 

Anaemia  . . 

135 

263 

255 

65 

78 

127 

209 

77 

Pernicious  Anaemia 

3 

15 

25 

3 

2 

11 

18 

What  percentage  in  each  of 

the  groups  of  Bone  Marrow 

is  due  to  Pernicious  Anae- 

mia 

2% 

5% 

8% 

4% 

2°/ 
^ /o 

7% 

8% 

These  tables  confirm  the  conclusions  drawn  by  Theiler  and 
Kehoe,  who  stated:  “ that  the  results  they  obtained  do  not  allow  them 
to  regard  the  bone  marrow  of  animals  dying  from  Pernicious  Anae- 
mia as  presenting  any  special  characteristic  appearance  since  exactly 
similar  appearances  are  to  be  met  with  in  animals  coming  to  autopsy 
as  a result  of  death  from  a large  variety  of  causes.” 

From  the  summary  it  will  be  seen  that  the  percentage  of  cases 
in  the  different  groups  of  bone  marrow,  due  to  Pernicious  Anaemia, 
varies  but  slightly ; moreover,  three  fairly  acute  cases  are  recorded 
where  the  bone  marrow  was  fat  throughout  in  both  bones. 

Section  3. 

Experiment  No.  1. — Undertaken  to  ascertain  whether  a serum 
could  be  prepared  from  Pernicious  Anaemia  clinically  recovered 
animals,  which  might  have  ( a ) curative,  (6)  preventive  properties. 
For  this  purpose  four  horses  were  selected,  viz.,  6435,  6576,  6732  and 
8564.  The  following  is  a short  history  of  these  horses:  — 

Horse  8564. — Was  Tz.  13  gen.  and  0-69  gen.  Horse-sickenss 
immune  horse : — 

4/6/14. — It  was  injected  subcutaneously  with  500  c.c.  Perni- 
cious Anaemia  serum  Ti.6435.  It  reacted,  and  the  last  temperature 
reaction  was  observed  July  26,  1914. 

8th  to  23rd  February,  1917. — It  was  bled  24  litres  for  serum. 
This  was  followed  by  a fairly  acute  reaction,  with  atypical  fever 
and  slight  symptoms  of  Pernicious  Anaemia,  from  4tli  to  18th 
March,  but  recovered  soon  afterwards.  In  the  interval,  the  blood  of 
H.  8564  was  tested,  and  still  proved  to  be  virulent. 

2/4/17. — H.  8564  received  intrajugularly  10,000  c.c.  virulent 
Pernicious  Anaemia  and  Horse-sickness  blood  of  H.  10769.  No  re- 
action followed  this. 
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24th  April  to  10th  May,  1917. — It  was  bled  24  litres  for  pre- 
paration of  serum. 

16/5/17. — This  serum  and  blood  of  H.  8564  was  tested  as 
regards  its  virulence.  ( See  Table  7.) 

Horse  6576. — Was  Tz.  13  gen.  and  0-169  gen.  Horse-sickness 
immune  horse — 

21/11  /13. — Injected  intrajugularly  10  c.c.  P.A.  virus  H.  7348, 
McCall  No.  59,  3gen.  13/11/13  it  reacted,  and  the  last  remission  of 
temperature  occurred  on  the  12/4/14.  The  horse  improved  in  con- 
dition. By  the  end  of  March,  1916,  this  horse  was  in  very  good 
condition.  From  time  to  time  the  blood  of  H.  6576  was  tested,  and 
still  proved  to  be  virulent. 

13/3/17. — H.  6576  received  intrajugularly  5,000  c.c.  virulent 
Pernicious  Anaemia  and  Horse-sickness  blood,  H.  10898. 

14/3/17. — H.  6576  received  the  same.  No  reaction  followed 

this. 

14th , 19th,  24th  and  30th  April,  1917. — Bled  24  litres  for  the 
preparation  of  serum. 

16/5/17. — This  serum  and  blood  of  H.  6576  was  tested  as  re- 
gards its  virulencv.  (See  Table  7.) 

Horse  6732. — Was  Tz.  11  gen.  and  Tz.  106  gen.  Horse-sickness 
immune  horse:  — 

It  was  subsequently  treated  with  a number  of  virulent  Perni- 
cious Anaemia  viruses  (see  Third  and  Fourth  Reports  of  the  Director 
of  Veterinary  Research,  South  Africa).  Doubtful  reaction  followed 
the  last  injection,  and  it  was  discharged  from  experiment  on  the 
260th  day. 

26/2/17. — It  was  found  to  be  in  good  condition. 

13/3/17. — H.  6732  received  intrajugularly  5,000'  c.c.  viru- 

lent Pernicious  Anaemia  and  Horse-sickness  blood  from  H.  10977. 

14/3/17.- — H.  6732  received  intrajugularly  5,000  y.c.  viru- 

lent Pernicious  Anaemia  and  Horse-sickness  blood  from  H.  10898. 
From  17th  March  horse  began  to  show  an  irregular  temperature 
reaction.  Evening  temperature  was  103-4°  on  fourth  and  twelfth 
days,  pulse  slig-htly  increased,  not  exceeding  56. 

20th  March. — Slight  superficial  ecchvmoses  was  observed  on  the 
conjunctival  mucous  membranes. 

31st  March. — Hind  legs  swollen;  animal  not  feeding  well;  dull. 

6th  April. — Conjunctival  mucous  membranes  showed  a bright 
yellowish  tinge.  This  reaction  lasted  till  about  the  9tli  April,  when 
no  further  reactions  were  observed,  except  slight  and  rare  exacerba- 
tions of  temperature. 

14th,  19th,  26th  and  30th  April. — Horse  was  bled  24  litres  for 
the  preparation  of  serum. 

16/5/17. — This  serum  and  blood  of  H.  6732  was  tested  as 
regards  its  virulency.  (See  Table  7.) 

Horse  6435. — Tz.  and  0.162  gen.  Horse-sickness  immune  horse. 

13/11/13. — Received  intrajugularly  100  c.c.  Pernicious  Anae- 
mia blood,  H.  6766,  Martin  No.  32,  2 gen.  (6/11/13).  From  14th 
day,  i.e.,  27th  November,  it  commenced  to  show  a reaction,  later, 
followed  by  frequent  remissions  of  temperature  and  symptoms  of 
Pernicious  Anaemia. 
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6/3/15 — 11/3/15,  i.e.,  477th  to  482nd  day,  last  remission  of 
temperature  occurred.  Tlie  horse  improved  in  condition,  and  at  the 
end  of  1916  it  was  one  of  the  best  conditioned  horses  on  the  place. 
Blood  of  this  horse  was  tested  from  time  to  time,  and  still  proved  to 
be  virulent  up  to  11/8/17. 

12/3/17. — H.  6435  received  intrajugularly  5,000  c.c.  viru- 
lent Pernicious  Anaemia,  and  Horse-sickness  blood  Horse  10898. 

13/3/17. — Ditto.,  ditto. 

14tli,  19th,  24th  and  30th  April.— Horse  was  beld  24  litres  of 
blood  for  the  preparation  of  serum. 

16/5/17. — This  serum  and  blood,  H.  6435,  bled  on  this  date, 
were  tested  as  regads  their  virulency.  (See  Table  7.) 

As  pointed  out  above,  Horses  6435,  6576,  6732  and  8564,  were 
subjected  to  large  quantities  of  virulent  Pernicious  Anaemia  and 
Horse-sickness  blood  to  ascertain  whether  an  anti-Pernicious  Anae- 
mia and  an  anti-Horse-sickness  serum  could  be  prepared  simultane- 
ously. The  following  three  horses  (given  above)  served  as  virus 
reservoirs  for  the  transfusion  of  virulent  Pernicious  Anaemia  and 
Horse-sickness  blood,  viz.,  Horses  10898,  10977  and  10769.  These 
were  regarded  as  susceptible  to  both  Pernicious  Anaemia  and  Horse- 
sickness  viruses,  respectively.  They  were  accordingly  first  injected 
with  Pernicious  Anaemia  virus,  and  as  soon  as  each  horse  reacted  to 
Pernicious  Anaemia,  it  was  injected  with  virulent  Horse-sickness 
virus,  and  on  the  fourth  day  after  the  latter  injection  these  horses 
were  utilised  as  virus  carriers  of  both  diseases.  It  was  assumed  from 
previous  experience  that  the  virulent  Horse-sickness  virus  was  present 
by  the  fourth  day,  and  it  was  thus  taken  for  granted  that  both 
viruses  were  present  at  the  time  of  transfusion.  The  serum  prepared 
from  Horses  6435,  6576,  6732  and  8564  after  transfusion,  as  shown 
above,  was  utilised  for  experiment  to  ascertain  the  following : — 

1.  Whether  it  was  still  possible  for  such  a serum  to  produce  the 
disease  of  Pernicious  Anaemia. 

2.  If  not,  whether  it  had  any  (a)  curative,  ( b ) preventive  pro- 
perties for  the  disease  Pernicious  Anaemia. 

3.  If  such  a serum  possessed  the  latter  properties,  whether  it 
could  be  utilised  in  the  immunisation  of  horses  against  Horse-sick- 
ness. 

The  experiments  undertaken  are  summarised  in  the  following 
Table  : — 


Table  VII. 
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Discussion. — Serum  prepared  from  H.  6732  on  12/5/17  was  able 
to  produce  the  disease  of  Pernicious  Anaemia  when  injected  4 days 
later  into  H.  11105.  The  blood  was  infective  on  16/5/17,  i.e.,  a 
few  days  after  preparation  of  serum,  as  was  shown  in  case  of  H. 
11339.  Serum  prepared  from  H.  6435  and  6576  on  12/5/17,  failed 
to  react  when  injected  4 days  later  in  H.  11103,  and  2\  months  later 
m H.  11390.  It  reacted  when  injected  6 months  later  in  H.  11483. 
That  H.  11390  and  IT.  11103  were  probably  not  virus  carriers,  and 
still  susceptible  to  an  infection  with  a Pernicious  Anaemia  virus, 
was  shown  by  subsequent  injections.  The  blood  of  H.  6435  and  H.  6576 
was  infective  on  16/5/17,  i.e.,  a few  days  after  serum  was  prepared 
from  these  horses.  The  serum  prepared  from  H.  8564  on  12/5/17,  when 
injected  4 days  later,  reacted  doubtfully  in  H.  11104  (the  blood  of 
H.  11104  was  controlled  in  H.  11463,  which,  however,  died  of  Hae- 
molysis) and  no  reaction  2^  months  later  in  H.  11391.  It  reacted 
when  injected  6 months  later  into  H.  11485.  That  H.  11391  was 
probably  not  a virus  carrier,  and  still  susceptible  to  Pernicious 
Anaemia  serum  prepared  from  the  same  H.  8564  on  16/10/17  was 
shown  to  be  the  case.  It  reacted  and  died  of  Pernicious  Anaemia. 
The  blood  of  H.  8564  was  infective  on  16/5/17,  i.e.,  a few  days  after 
the  first  serum  was  prepared.  These  experiments  brought  out  a num- 
ber of  interesting  facts  : — 

(a)  That  Pernicious  Anaemia  Se’um  does  not  yield  uniform  re- 
sults when  injected  into  horses  regarded  as  suscept’ble  to  Pernicious 
Anaemia,  and  that  only  a certain  percentage  of  horses  show  symp- 
toms, etc.,  of  the  disease,  when  injected  with  such  virulent  sera. 
Serum  of  the  same  date  did  not  always  produce  the  disease,  and 
similarly,  serum  of  different  dates  did  not  always  produce  the  disease. 

(J)  That  infective  Pernicious  Anaemia  serum  wras  still  virulent 
after  six  months. 

(c)  That  infectivity  with  Pernicious  Anaemia  Blood  seems  to  be 
more  uniform  when  injected  in  sufficiently  large  doses  in  horses  re- 
garded as  susceptible.  Yet  even  here,  as  will  be  shown  later  on,  the 
results  are  not  constant. 

In  the  3rd  and  4th  Report  of  the  Director  of  Veterinary  Re- 
search, November,  1915,  the  authors  drew  attention  to  the  peculiar 
behaviour  of  the  viruses  of  Pernicious  Anaemia.  From  the  results 
of  their  experiments  the  viruses  are  placed  in  three  groups,  all  of 
which  appeared  capable  of  producing  disease.  This  behaviour  is 
well  marked  in  two  groups,  and  not  with  at  all  so  much  certainty 
in  the  third  group.  If  this  is  accepted,  however,  then  it  would 
appear  necessary  to  assume  different  degrees  of  virulency 
for  at  least  some  of  the  viruses.  The  virus,  Onderstepoort 

7410,  cited  in  that  report,  might  be  referred  to  as  ap- 
parently not  producing  reactions  in  a number  of  animals 
into  which  it  was  injected.  It  must  be  admitted,  however, 
that  where  inoculation  by  this  means  was  subsequently  followed  by 
injection  of  another  virus  capable  of  producing  the  disease,  that  the 
reaction  following  the  latter  injection  may  have  masked  a reaction 
due  to  the  previous  injection  with  the  virus'  Onderstepoort  7410; 
that  is  to  say,  that  two  reactions  may  have  been  overlapping,  as  it 
were,  or  the  one  reaction  noted  may  have  represented  a combined 
effect  of  the.  two  viruses.  However,  this  would  hardly  be  likely 
where  the  periods  between  the  two  injections  extended  over  two-and- 
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a-half  months  as  shown  above.  At  present  we  are  still  at  a loss  to 
explain  this  peculiarity.  A number  of  experiments  were  undertaken  to 
ascertain  whether  there  is  such  a peculiarity  as  a degree  in  viru- 
lency,  or  difference  in  strains  of  virus,  e.g.,  if  a horse  recovers  clini- 
cally from  the  injection  of  one  virus,  whether  the  disease  can  be  pro- 
duced again  with  a virus  of  a different  origin,  in  the  same  way  as 
there  are,  for  example,  different  strains  of  Redwater.  The  animal 
remains  a carrier  of  one  particular  strain  of  Redwater,  yet  a more 
virulent  strain  can  break  down  the  immunity,  lip  to  the  present 
in  not  one  instance,  were  we  capable  of  producing  the  disease  Perni- 
cious Anemia  “ afresh,”  or  causing  a “ relapse,”  or  “ breakdown 
m immunity  ” in  known  virus  carriers  clinically  recovered.  This 
behaviour  interferes  with  our  only  method  of  certain  diagnosis  of  the 
disease,  viz.,  blood  inoculation;  if  a horse  fails  to  react  to  a given 
Horse-sickness  virus  (where  we  wish  to  test  whether  it  ;s  free  from 
Pernicious  Anaemia),  from  that  we  cannot  deduce  that  such  a virus 
is  free  from  Pernicious  Anaemia,  because  the  virus  tested  may  show 
the  above  peculiarity,  i.e.,  jmly  iuf'ect  a certain  percentage  of  the 
horses,  or  the  injected  horses  may  be  a virus  reservoir.  In  order  to 
prepare  Horse-sickness  virus  free  from  Pernicious  Anaemia  virus, 
some  such  scheme  as  described  under  Section  1 may  be  adopted;  of 
course,  that  utilised  for  an  attenuated  virus  (Horse-sickness)  varying 
slightly  from  that  utilised  for  a virulent  Horse-sickness  virus. 

As  was  shown  above,  serum  of  II . 6435  and  H.  6576  at  first 
failed  to  produce  the  disease,  whereas  the  blood  was  infective.  Ex- 
periments were  then  commenced  to  ascertain  whether  the  above 
serum  may,  after  all,  have  acquired  (a)  Curative,  (5)  Preventive  pro- 
perties. Tn  case  of  (a),  Horses  11096,  11346,  10955  and  11040,  were 
injected  with  doses  of  such  serum  (about  300  c.c.  of  H.  6435,  6576) 
while  showing  fairly  acute  symptoms  of  Pernicious  Anaemia.  In 
spite  of  the  treatment.  H.  11096  and  H.  11346  (H.  11346  was  treated 
several  times),  died  of  Pernicious  Anaemia  shortly  afterwards, 
whereas  H.  10955  and  H.  11040  developed  the  acute  form  of  the 
diease.  In  the  case  of  (b),  serum  6435  and  6576  was  mixed  in  vitro 
with  virulent  Pernicious  Anaemia  serum  of  II.  10451,  in  the  propor- 
tion of  1:5,  and  250  c.c.  of  mixture  was  injected  into  H.  11416;  no 
reaction  followed  in  H.  11416,  but  even  the  control  horse  No.  11418, 
which  was  injected  with  the  same  dose  of  virulent  serum  of  H. 
10451,  did  not  react;  moreover,  it  was  later  on  found  that  II.  11416 
and  H.  11418  were  still  susceptible  to  Pernicious  Anaemia  virus,  so 
no  conclusions  could  be  drawn  from  this  experiment.  The  experi- 
ment was  not  repeated',  because  serum  6435-6576  was  shown  later  to 
be  still  virulent. 

It  was  then  decided  to  ascertain  whether  the  Pernicious  Anaemia 
viruses  still  present  in  serums  6435,  6576,  8564  could  not  be 
eliminated  by  storing  for  long  periods,  as  was  shown  by  several 
investigators  to  be  the  case. 

On  11/9/18  tests  were  again  made  with  the  serums  of  Hs.  6435, 
6576,  6732  and  8564  as  regards  their  infectivitv,  with  negative  re- 
sults. They  could  no  longer  produce  the  disease.  On  26/11/18  the 
curative  value  of  one  of  these  was  again  tested;  IT.  11459  showing 
acute  symptoms,  was  injected  intravenously,  with  350  c.c.  serum 
IT.  6435  on  three  successive  days.  The  animal  died  on  30/11/18 
of  the  acute  form  of  Pernicious  Anaemia. 
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In  the  Report  of  the  Director  of  A'eterinary  Research  for  1915, 
(pages  286-287),  the  authors  drew  attention  to  the  problem  introduced 
by  this  disease  into  the  preparation  of  Horse-sickness  anti-serum. 
They  gave  methods  for  arriving  at  a Pernicious  Anaemia  free  anti- 
Horse-sic-kness  serum  by  rejecting  serum  producers  showing  Perni- 
cious Anaemia  reactions  or  doubtful  Pernicious  Anaemia  reactions. 
But  we  may  sometimes  strike  so-called  Plorse-sickness  serum 
producers,  which  are  at  the  same  time  Pernicious  Anaemia 
carriers,  clinically  recovered,  and  the  detection  of  such 

horses  would  only  be  possible  by  testing  the  blood  of  all  the 
serum  horses;  such  procedure  would  be  unpractical  and  costly, 
especially  when  it  means  that  we  have  to  test  the  blood  of  20-120 
serum  producers  at  the  same  time. 

It  was  then  that  we  thought  of  other  methods  of  rendering  a 
Horse-sickness  anti-serum  free  from  suspected  Pernicious  Anaemia 
virus.  The  methods  which  suggested  themselves  were: — (1)  storing 
the  serum  for  periods  as  indicated  above;  (2)  subjecting  it  to  certain 
temperatures,  in  order  to  try  and  destroy  the  virus  in  the  serum  with- 
out depreciating  the  value  of  the  Iiorse-sickness  serum. 

(1)  Carre  and  Yallee,  in  their  reseaches,  came  to  the  conclusion 
that  Pernicious  Anaemia  virus  stored  under  the  most  suitable  condi- 
tions cannot  survive  for  more  than  T — 9 months.  Experiments  were 
undertaken  to  ascertain  what  length  of  time  could  be  allowed 
with  safety  for  storing  serum  to  guarantee  that  Pernicious  Anaemia 
virus  was  no  longer  present.  A virulent  Pernicious  Anaemia  serum 
was  prepared  from  H.  10451  on  the  14tli  March,  1918.  It  was 
injected  into  the  following  horses  at  different  periods  to  ascertain 
bow  long  it  remained  virulent.  (See  Table  8)  : — 


Table  VIII. 


Date  of 
Injection. 

Age  of 
Serum. 

Horse 

In- 

jected. 

Previous  Histnrv 
of  Horse  Injected. 

Dose  of  Serum. 

Result. 

it  is  in 

About  5 
months. 

11346 

Regarded  as 
susceptible  to 
Pernicious 
Anaemia. 

Subcutan  e o u s 
500  c.c.  serum, 
Horse  10451. 

Contracts  Pernicious  Anaemia  and 
dies  on  the  42nd  day  after  in- 
jection. 

11  /10/17 

About  7 
months. 

11165 

do. 

do. 

Contracts  Pernicious  Anaemia  and 
dies  on  the  31st  day  after  in- 
jection. 

22/12/17 

About  9 
months. 

11417 

In  prev  ious 
P e r ni  ci  o us 
Anaemia  Ex- 
periment. but 
no  reaction. 

Intrajugular  300 
c.c.,  serum  Hs. 
10451. 

No  definite  reaction,  only  a few 
slight  exacerbations  of  temperature, 
when  subjected  subsequently  to 
fresh  virulent  Pernicious  Anaemia 
blood.  Horse  contracts  Pernicious 
Anaemia,  and  dies  on  the  41st  day. 

11  / 12 / 1 7 

About  9 
months. 

11392 

In  previous 
Pernicious 
Anaemia  Ex- 
periment, 
doubtful  re- 
action. 

Intrajugular  300 
c.c.  serum  Hs. 
10451. 

No  reaction,  but  when  subsequently 
injected  with  fresh  Pernicious 
Anaemia  virulent  blood  horse  fails 
to  react,  so  regarded  as  a virus 
carrier  of  Pernicious  Anaemia. 

31/1/18 

About  10 
months. 

11491 

Regarded 
as  susceptible 
to  Pernicious 
Anaemia. 

Tntra  jugular 
300  c.c.  scrum 
Hs.  10451. 

From  11th  day  to  30th  day  slight, 
irregular  temperatures  with  mucus 
membrane  pale  and  yellow.  Per- 
nicious Anaemia  suspected.  On 
the  40th  day  horse  reinfected  with 
50  c.c.  virulent  Pernicious  Anaemia 
blood.  (Hs.  11484.)  to  ascertain 
whether  still  susceptible,  and  from 
the  5th  day  animal  reacts,  and 
eventually  dies  of  Pernicious 
Anaemia. 

31/1/18 

About  10 
months. 

11493 

do. 

Intra  jugular 
300  ccs.  serum 
Hs.  10451. 

No  reaction  up  to  the  40th  day 
when  horse  was  reinfected  with 
50  c.c.  virulent  Pernicious 
Anaemia  blood.  (Hs.  11484.)  to 
ascertain  whether  horse  was  still 
susceptible  to  Pernicious  Anaemia, 
from  the  5th  day  Horse  com- 
menced to  show  a fairly  acute 
Pernicious  Anaemia  reaction,  to 
which  It  succumbed. 
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No  definite  conclusion  could  be  drawn  from  tbe  above  experi- 
ment, and  the  experiment  needs  to  be  repeated  both  with  virulent 
Pernicious  Anaemia  blood  and  serum,  as  more  uniform  results  can 
be  expected  with  the  former.  However,  it  appears  that  H.  11417, 
H.  11491  and  H.  11493  were  still  susceptible  to  Pernicious  Anaemia 
virus,  i.e.,  that  serum  10451  was  no  longer  capable  of  producing  the 
disease  after  being  stored  for  nine  months;  yet  that  might  only  have 
attenuated  the  virus,  whose  incubation  period  may  have  become 
extended  and  so  overlaped  the  reaction  in  the  last  experiment. 

(2)  The  other  method  that  suggested  itself  was  to  ascertain 
whether  Pernicious  Anaemia  virus  present  in  Anti-Horse-siekness- 
serum  could  be  destroyed  by  heat  without  in  apy  way  having  ill- 
effects  on  the  Horse-sickness  anti-bodies. 

Experiments  (see  Table  9)  were  then  undertaken  to  ascertain 
what  would  be  the  minimum  temperature  required,  and  for  how 
long  such  serum  had  to  be  heated  to  have  the  desired  effect. 

Table  IX. 


No.  of 
Hor9e. 

Date  of 
Injection. 

Serum  and  Dose. 

Heated 

for. 

Result. 

Subsequent 

History. 

11096 

13/  4/17 

Intrajugular  300  ec. 
Pernicious  Anaemia 
serum  Hs.  10451 
(14/3/17). 

24  hours 
at 

54-56°C. 

Negative 

Horse  11096  reacted 
and  died  of  Perni- 
cious Anaemia  when 
subsequently  treated 

11000 

Control 

13/  4/17 

do. 

do. 

Died  of  shock  as 
result  of  injection. 

with  virulent  Per- 
nicious Anaemia 

virus. 

11052 

13/  4/17 

do. 

do. 

Died  a few  days 
later  of  some  inter- 
current  disease. 

11417 

Control 

10/  8/17 

Subcutaneously  500 
c.c.  Pernicious 

Anaemia  serum 
Hs.  10451  (14/3/17) 

24  hours 
at  55°C. 

Negative 

Horse  11417  reacted 
and  died  of  Perni- 
cious Anaemia  when 
subsequently  treated 
with  virulent  Per- 

11346 

10/  8/17 

do. 

Showed  Pernicious 
Anaemia  reaction 
and  died  of  Perni- 
cious Anaemia. 

nicious  Anaemia 

virus. 

11419 

Control 

13/10/17 

Subcutaneously  500 
c.c.  Pernicious 
Anaemia  serum 
Hs. 10451  (14/3/17) 

24  hours 
at  50°C. 

Negative 

Transferred  to  next 
experiment ; no  re- 
action (see  below). 

11465 

19/10/17 

do. 

Showed  Pernicious 
Anaemia  reaction 
and  was  killed  in 
extremis. 

11419 

12/  1/18 

Subcutaneously  500 
c.c.  serum  from 
Horse  11483  which 
was  showing  remis- 
sions of  tempera- 
ture typical  of  Per- 
nicious Anaemia. 

24  hours 
at  45°C. 

Negative 

6/3/18.  Horse 

received  intrajugu- 
lar  500  c.c.  blood' 
Horse  11230  — i.e., 
virulent  Pernicious 
Anaemia  blood.  It 
promptly  contracts 
Pernicious  Anaemia 
and  dies  of  it. 

11496 

12/  3/18 

Intrajugular  500  c.c. 
Pernicious  Anaemia 
serum  Hs.  11230. 

12  hours 
at  45°C. 

Negative  after  21 
months. 

Both  these  animals 
contracted  Perni- 
cious Anaemia  when 
injected  with  viru- 
1 e n t Pernicious 

11526 

12/  3/18 

do. 

do. 

. 

do. 

Anaemia  virus  later 
on. 

It  would  appear  from  the  above  that  heating  virulent  Pernicious 
Anaemia  serum  for  12 — 24  hours  at  45°C.  would  have  the  desired 
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effect  of  destroying  the  virus.  However,  in  view  of  the  experience 
that  virulent  Pernicious  Anaemia  serum  does  not  seem  to  give  such 
uniform  results  as  virulent  Pernicious  Anaemia  blood,  it  was  deemed 
advisable  to  again  subject  virulent  blood  to  such  procedure  before 
drawing  final  conclusions.  On  20/5/18,  Ms.  11830  and  11837  were 
injected  with  the  pooled  blood  of  Lis . 11484,  11416,  11230,  10213 
and  11527  heated  for  24  hours  at  45°C.  Both  horses  contracted 
acute  Pernicious  Anaemia  and  died.  Blood  was  used  instead  of 
serum  on  account  of  the  more  uniform  results.  From  the  results  of 
some  of  the  previous  experiments,  it  would  appear  that  P.A. 
virus  in  the  non-acute  cases  is  not  regularly  present  in  the  small 
quantities  of  blood  taken  from  such  animals  for  experiment.  There- 
fore, it  was  considered  that  the  pooled  blood  from  various  cases 
would  yield  more  satisfactory  results. 

That  heating  Horse-sickness  Anti-serum  for  12  hours  at  45°C. 
has  no  ill-effects  on  the  anti-bodies  of  the  serum,  seems  to  be  conclu- 
sive, judging  from  the  experience  obtained  in  Horse-sickness  experi- 
ments 1004—1007,  when  50  horses,  during  immunisation,  were 
treated  with  heated  serum,  and  50  with  unlieated  serum  ; there  was 
no  differenee  in  the  protective  properties  of  either  serum  in  the  final 
result.  However,  witli  higher  temperatures  than  45°C.  serum  com- 
mences to  coagulate,  making  this  method  impractical. 

A number  of  experiments  was  undertaken  (see  Table  10)  to  ascer- 
tain if  there  were  different  degrees  of  virulency  amongst  various 
Pernicious  Anaemia  viruses  of  different  origin,  in  the  same  way  as 
may  happen  in  the  case  of  Redwater,  where  an  animal,  which  is  a 
virus  carrier  of  mild  strain  of  P.  Bigeminum,  may  again  react  to  Red- 
water  when  subjected  to  a more  virulent  strain.  A number  of  Per- 
nicious Anaemia  horses,  that  had  recovered  clinically,  were  subjected 
to  one  or  more  virulent  Pernicious  Anaemia  viruses  of  a different 
origin  to  ascertain  whether  a “ fresh  ” reaction  could  be  produced,  or 
cause  a “relapse,”  or  “breakdown  in  immunity”  in  such  animals. 


No.  of 
Horse 
Injected. 

Date  of  last 
Pernicious 
Anaemia 
reaction. 

Date  of 
Injection. 

10948 

14/  7/17 

10/  8/17 

10453 

27/  4/17 

5/  9/17 
22/12/17 
10/  8/17 

10913 

11348 

11027 

25/  7/17 
9/11/17 
2/  9/17 

22/12/17 
22/12/17 
5/  2/18 
22/12/17 
5/  2/18 
12/  2/18 

11339 

29/  6/17 

12/  2/18 

11104 

6435 

24/  8/17 
March  1915 

2/  4/18 
12/  3/17 

6576 

April,  1914 

13/  3/17 
13/  3/17 

8564 

July,  1914 

14/  3/17 
2/  4/17 

Table  X. 

Dose  of  virulent  Pernicious  Anaemia  viruses 

Result. 

injected. 

Intrajugular  50  c.c.  Hs.  6435-6576  to  test  im- 

No  reaction. 

munity. 

Intrajugular  300  c.c.  serum  Hs.  6435-6576 

do. 

Intrajugular  5 cc.  blood  horse  11371  (20/11  /17).  . 

do. 

Intrajugular  50  c.c.  blood  Hs.  6435-6576  to  test 

do. 

immunity.  , 

Intraiugular  5 c.c.  blood  Hs.  11371  (20/11/17)  . . 

do. 

Intrajugular  5 c.c.  blood  Hs.  11371  (20/11/17)  . . 

do. 

Intrajugular  10  c.c.  blood  Hs.  11520 

do. 

Intrajugular  5 c.c.  blood  Hs.  11371  (20/11  /1 7)  . . 

do. 

Intrajugular  10  c.c.  blood  Hs.  11520 

do. 

Intrajugular  2500  c.c.  blood  Hs.  11271  (Trans- 

Slight  reaction 

fusion). 

from  21st  to 

Intrajugular  2500  c.c.  blood  Hs.  11288  (Trans- 

27th  Feb.  due 
to  Piroplas- 
mosfs. 

No  reaction. 

fusion). 

Intrajugular  50  c.c.  blood  Hs.  11484 

do. 

Intrajugular  5000  c.c.  virulent  Pernicious  Anaemia 

do. 

and  Horsesickness,  blood  Hs.  10898  (Trans- 
fusion). 

do. 

do. 

Intrajugular  5000  c.c.  virulent  Pernicious  Anaemia 

do. 

and  Horsesickness  blood  Hs.  10898  (Trans- 
fusion). 

do. 

do. 

Intrajugular  10,000  c.c.  virulent  Pernicious 

do. 

Anaemia  and  Horse  Sickness  blood  Hs.  10761 

1 

(Transfusion). 

1 

40 
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In  the  case  of  10  horses,  which  were  regarded  as  clinically 
recovered  from  Pernicious  Anaemia,  a ‘“fresh  reaction”  or  “re- 
lapse ” or  “ breakdown  in  immunity  ” could  not  be  brought  about  by 
subjecting  them  to  viruses  of  different  origin.  How  long  a horse 
maintains  this  property  is  not  certain.  In  the  case  of  H.  6576  and 
II.  6435  it  was  three  years,  and  at  the  time  they  were  subjected  to 
this  treatment  they  were  found  to  be  still  the  carriers  of  the  virus. 
It  would  be  interesting  to  determine  how  long  a Pernicious  Anaemia 
virus  carrier  maintains  this  protection,  and  whether  it  loses  it  as 
-oon  as  it  is  no  longer  a virus  carrier,  or  whether  it  still  maintains 
its  immunity  although  it  is  no  longer  a virus  carrier.  If  the  latter 
is  the  case,  then  that  would  explain  why  so  often  certain  virulent 
viruses  fail  to  react  in  certain  horses,  although  they  are  not  virus 
reservoirs. 

Like  Biliary  Fever,  the  apparently  recovered  animal  harbours 
the  virus  in  its  system,  and  like  Biliary  Fever,  breakdowns  may 
occur  at  any  time,  and  due  to  various  influences  which  show  them- 
selves as  fever,  with  or  without  icterus  and  other  symptoms.  An 
experiment  was  carried  out  (see  Table  11)  to  ascertain  whether  it 
would  be  possible  for  a Horse-sickness  reaction  to  bring  out  a 
“ fresh  ” reaction  or  cause  a “ relapse  ” or  “breakdown  in  immunity” 
in  so-called  Pernicious  Anaemia  virus  carriers  that  have  clinically 
recovered.  Three  such  horses  were  subjected  to  Horse-sickness  im- 
munisation for  that  purpose. 


Table  XI. 


No.  of  Horse. 

Date  of 
Injection. 

Method  of  Treatment. 

Result. 

11339 

28/12/17 

Virulent  Horsesickness 
virus  and  Anti- 
Horsesickness  serum. 

No  reaction. 

11027 

28/12/17 

do. 

do. 

11104 

21/  2/18 

do. 

Dikkop  ; no  other  re- 
action observed. 

No  definite  conclusions  could  be  drawn  from  the  above  as  both 
H.  11339  and  11027  gave  no  reactions  and  may,  therefore,  have 
been  immune  to  Horse-sickness,  in  that  case  leaving  only  one  horse 
to  judge  from.  This  experiment  will  be  repeated  on  more  horses 
when  such  are  available. 

During  the  treatment  of  a number  of  Pernicious  Anaemia  horses 
with  certain  drugs,  especially  Arsenophenylglycine  (A.P.Gr.),  the 
interesting  observation  was  made  that  the  drug  seems  to  excite  fresh 
remissions  of  temperature,  and  in  some  an  acute  form  of  the  dis- 
ease was  again  established,  ending  fatally  in  one  animal.  This 
occurred  both  in  horses  that  were  reacting,  and  in  horses  that  were 
regarded  as  clinically  recovered.  It  was  suggested  that  this  might 
be  employed  as  a method  of  diagnosing  the  disease  in  clinically 
recovered  virus  carriers.  A number  of  horses  were  also  subjected  to 
the  injection  of  such  substances  as  Physiological  Water,  Turpentine, 
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Arsenophenylglycine,  etc.,  to  ascertain  whether  such  phenomena 
were  constantly  produced.  (See  Table  12.) 

Table  XII. 


No.  of 
Horse. 

Date  of 
Injection. 

Method  of  Treatment. 

llesult. 

10948 

17/1/18 

Intrajugular  1000  c.c.  Physiological 
Water. 

No  reaction. 

6/3/18 

Intrajugular  2000  c.c.  Physiological 
Water. 

No  reaction. 

8/3/18 

Intrajugular  2000  c.c.  Physiological 
Water. 

No  reaction. 

21/3/18 

Intrajugular  15  grms.  Arsenophenyl 
glycine  in  1000  c.c.  Physiological 
water. 

A reaction  with  remittent  fever  from  the 
2nd  to  the  8th  April.  Maximum  tern  - 
perature  106  on  the  3rd  April,  with  slight 
symptoms  of  Pernicious  Anaemia.  No 
further  reaction  up  to  the  31st  May,  1918 

10453 

17/1/18 

Subcutaneously  5 c.c.  Turpentine  in 
1000  c.c.  boiled  water. 

A reaction  with  remittent  fever  from  the 
20th  to  26th  January.  Maximum  tem- 
perature 104  on  22nd  and  23rd  January. 

6/3/18 

Intrajugular  10  grms.  Arsenophenyl 
glycine  in  1000  c.c.  Physiological 
water. 

8/3/18 

do.  do. 

From  9th  to  14th  March  a reaction  with 
remittent  fever.  Maximum  temperature 
105  on  the  12th  March,  followed  about  10 
days  afterwards  with  exacerbations  of 
temperature. 

21/3/18 

Intrajugular  15  grms.  Arsenophenyl 
glycine  in  1000  c.c.  Physiological 
water. 

10913 

17/1  /18 

Intrajugular  10  grms.  Arsenophenyl 
glycine  in  1000  c.c.  Physiological 
water. 

No  reaction. 

21/3/18 

Intrajugular  15  grms.  Arsenophenyl 
glycine  in  1000  c.c.  Physiological 
water. 

Ephemeral  fever  like  reaction  from  23rd  to 
29th  March.  Maximum  temperature  106.6 
on  the  26th,  diarrhoea  on  27th.  mucus 
membrane  slight  yellow  tinge  on  28th, 
and  hind  legs  somewhat  swollen,  swelling 
under  abdomen.  A second  similar  reaction 
was  observed  from  the  20th  to  26th  April, 
also  with  symptoms  of  Pernicious  Anaemia 
especially  as  regards  appearance  of  con- 
junctival mucus  membrane  with  ecchy- 
mosis. 

11483 

11/4/18 

Intrajugular  15  grms.  Arsenophenyl 
glycine  in  1000  c.c.  Physiological 
water. 

From  12th  April  a reaction  up  to  the  16tli. 
when  animal  dies  of  acute  Pernicious 
Anaemia,  complicated  with  symptoms  of 
Staggers.  Maximum  temperature  106.6 
on  the  14th  April. 

11348 

21/3/18 

Intrajugular  15  grms.  Arsenophenyl 
glycine  in  1000  c.c.  Physiological 
water. 

22nd  March  : Animal  down  ; mucus  mem- 
brane blotchy,  sheath  swollen.  24tli 
March  : Animal  down,  difficulty  in  rising  ; 
decubitus  on  head  and  body,  mucus 
membrane  congested  with  blotches. 
Animal  dies  during  the  day. 

From  the  above  it  would  appear  that  Arsenophenylglycine  does 
excite  a fresh  remission  of  temperature  or  “relapse”  in  horses 
regarded  as  clinically  recovered.  In  the  case  of  11.  11482  death 
followed  five  days  after  injection  of  the  drug;  11.  11348  suddenly 
went  down  the  first  day  after  injection,  and  the  drug  was  held 
responsible  for  this.  However,  it  was  felt  that  this  experiment  had 
to  be  repeated  on  more  horses  before  definite  conclusions  could  be 
drawn. 

While  carrying  out  a number  of  Horse-sickness  immunisation 
experiments  with  one  particular  virus,  viz.:  Virus  II.  10920 

(15/1/17)  Ordinary  17G  generation,  a number  of  cases  of  Pernicious 
Anaemia  were  caused,  and  we  were  not  in  a position  to  explain  w hat 
the  source  of  infection  was.  Before  using  this  virus  in  the  immunisa- 
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tion  experiment  it  was  tested  in  the  usual  way  on  two  ordinary  immune 
horses,  viz.  : H.  10841  and  H.  10861,  to  ascertain  whether  it  was 
free  from  Pernicious  Anaemia  virus.  No  reactions  were  observed 
in  either  of  the  horses.  It  was  subsequently  again  injected  into 
two  horses,  II . 10948  and  H.  10913,  which  had  naturally  recovered 
from  Horse-sickness,  to  ascertain  the  degree  of  the  immunity.  H.  10948 
showed  no  reaction,  but  H.  10913  reacted  in  such  a way  that  Per- 
nicious Anaemia  was  suspected,  and  this  was  subsequently  proved 
to  be  Pernicious  Anaemia  by  sub-inoculation  into  H.  11027  and  H. 
11029,  and  the  above  Horse  10948;  all  three  reacting  to  Pernicious 
Anaemia. 

(N.B. — At  the  time  when  H.  10913  and  H.  10948  were 
injected,  Pernicious  Anaemia  Horses  Nos.  11040  and  8564  were  bled 
for  serum.) 

In  view  of  the  fact  that  no  reaction  of  Pernicious  Anaemia 
occurred  in  Hs.  10841,  10861  and  10948,  which  were  all  tested  with 
virus  H.  10920,  we  came  to  the  conclusion  that  H.  10913  was  most 
probably  a virus  carrier  previous  to  injection  with  this  H.S.  virus,  and 
that  the  reaction  observed  was  probably  that  of  Horse-sickness.  This 
was  further  substantiated  by  the  fact  that  of  14  horses  (in  Horse- 
sickness  experiments  Nos.  964  and  978)  immunised  with  virus  H. 
10920  none  contracted  Pernicious  Anaemia.  However,  when  virus 
II.  10920  was  subsequently  used  for  the  immunisation  of  other 
horses,  a great  number  of  these  contracted  Pernicious  Anaemia, 
and  we  were  then  not  in  a position  to  explain  what  factor  was  really 
responsible  for  these  cases.  The  following  is  a short  resume  of  the 
latter  experiments : 47  horses,  that  had  the  attenuated  Tzaneen 
immunity  were  divided  into  six  batches,  and  each  of  these  were 
respectively  inoculated  with  different  more  virulent  Horse-sickness 
viruses  to  test  their  immunity.  The  inoculations  of  these  batches 
were  carried  out  at  the  same  time;  on  the  18/9/17  they  were  injected 
with  the  virulent  virus  plus  a dose  of  serum  intrajugularlv,  and  on 
the  20/9/17  with  another  dose  of  serum. 

Batch  “A,”  comprised  32  horses,  viz.:  11063,  11079,  11085 , 

11089,  11095,  11098,  11409,  11041,  10770,  11424,  11042,  10812, 

11425,  11368,  10832,  11429 , 11370,  10835,  11381,  10845,  11393, 

11394,  11397,  11398,  11403 , 11404 , 10870,  10947,  10952,  10955, 

11002,  11004.  Each  of  these  received  intrajugularly  5 c.c.  virus 
H.  10920,  0.  176  generation  (the  virus  referred  to  above)  plus  serum, 
as  already  indicated.  Of  these  32  horses,  17  (numbers  italicized), 
contracted  Pernicious  Anaemia,  16  dying  of  the  disease. 

Batch  “ B,”  comprised  three  horses,  viz.  : 11003,  11353,  11363. 
Each  of  these  received  intrajugularly  5 c.c.  virus  H.  11062  (Relapse) 
i.e.,  different  virus  plus  serum,  etc.  They'  all  .showed  a doubtful 
Pernicious  Anaemia  reaction. 

Batch  “ C,”  comprised  three  horses,  viz.:  11077,  11326,  11345 . 
Each  of  these  received  intrajugularly  5 c.c.  virus  H.  11047  (Spon- 
taneous) plus  serum,  etc.  AH  three  contracted  Pernicious  Anaemia. 

Batch  “ D,”  comprised  three  horses,  viz.  : 11316,  11400,  11434. 
Each  of  these  received  intrajugularly  5 c.c.  virus  Zululand  Relapse 
and  serum,  etc.  Of  these  none  showed  any  reaction  suspicious  of 
Pernicious  Anaemia. 
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Batch  “E,”  comprised  of  three  horses,  viz.:  11335,  11357, 

11435.  Each  of  these  received  intrajugularly  5 c.c  virus  P.M.  Burg. 
Spontaneous,  plus  serum,  etc.  H.  11335  contracted  Pernicious 
Anaemia  and  died  of  the  disease. 

Hatch  “ F,”  comprised  of  three  horses,  viz.  : 11355,  11350, 
11412.  Eacli  of  these  received  intrajugularly  5 c.c.  virus  mixture 
of  all  the  above  viruses  mentioned  in  “ B,”  “ C,”  ‘‘D,”  and  “ E,” 
Horse  11350  was  somewhat  suspicious  of  Pernicious  Anaemia. 

Besides  the  above,  26  horses  in  a Horse-sickness  Immunisation 
Experiment  were  also  inoculated.  22  of  these,  viz:  10961.  11044, 
1 1049,  11051,  11064,  11065,  11106,  11365,  11410,  11441,  11442, 
11443,  11444,  11445,  11446,  11447,  11118,  11128,  11142,11154,11123 
11134,  received  5 c.c  virus  H.  10920,  plus  serum,  and  4 of  these,  viz: 
11143,  11160,  11367,  11371,  received  serum  only.  Of  these  horses 
11051  showed  a definite  Pernicious  Anaemia  reaction,  and  died  of 
the  disease.  Another,  11440,  showed  a doubtful  reaction. 

We  could  not  explain  how  these  cases  of  Pernicious  Anaemia  were 
caused.  73 horses  were  inoculated  at  the  same  time  (and  at  random), 
with  different  viruses  and  serum  1715,  none  of  which  were  suspected  to 
he  contaminated  with  Pernicious  Anaemia  virus.  Of  the  viruses 
used,  by  far  the  greatest  number  of  cases  occurred  amongst  those 
horses  injected  with  virus  H.  10920.  This  virus,  as  already 
pointed  out,  was  regarded  as  free  from  Pernicious  Anaemia, 
and  it  was  at  the  time  of  inoculation  already  8 months  old.  Serum 
No.  1 1 15,  used  in  conjunction  with  these  different  viruses,  had  to  be 
discarded  as  a source  of  infection,  because  it  had  been  previously 
injected  into  a great  number  of  horses  with  impunity,  and,  moreover, 
it  was  then  about  two  years  old.  Natural  infection  had  to  he  ex- 
cluded, because  the  disease  appeared  only  amongst  these  inoculated 
horses  (mentioned  above),  and  not  amongst  any  of  the  other  horses 
which  were  kept  under  the  same  conditions,  and  in  the  same  stables. 
With  these  varying  uncertain  results,  which  were  obtained 
with  virus  H.  10920,  it  was  decided  to  replace  it  by 
other  viruses  of  the  same  strain.  Fresh  viruses  were  prepared  from 
horses  in  very  good  condition,  fairly  young,  and  least  suspicious  of 
being  Pernicious  Anaemia  carriers.  These  viruses,  viz-:  (1)  virus  II. 
11372 ; (2)  virus  11.  11373;  (3)  virus  H.  11488;  (4)  virus  Tl.  11470; 
before  use  in  the  immunisation  of  horses  against  Horse-sickness,  were 
tested  in  the  usual  way  on  0/11/17,  on  immune  horses  as  follows,  to 
ascertain  whether  any  of  them  were  contaminated  with  Pernicious 
Anaemia  virus:  — 

“A”. — On  6/11/17  four  horses  0.  immune,  viz.:  9536,  9708, 
11371,  and  11378,  were  injected  intrajugularly  with  5 c.c.  virus  11. 
11372,  0.  177  generation.  H.  1137.1  and  H.  11378  subsequently 
died  of  Pernicious  Anaemia,  the  former  showing  Ihe  acute  form  of 
the  disease.  H.  11378  had  shown  suspicious  Pernicious  Anaemia  re- 
actions prior  to  the  injections  with  the  above  virus:  H.  9536  and  II. 
9708  showed  no  reaction. 

“ B.” — Three  horses,  0.  immune,  viz.:  11364,  10058,  10050, 

were  injected  intrajagularly  with  5 c.c  virus  II.  11488,  O.  179  genera- 
tion. Both  horses  10958  and  10959  contracted  Pernicious  Anaemia, 
and  subseqently  died  of  the  disease;  H.  11364  showed  no  reaction. 
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“ C.” — Three  horses,  ().  immune,  viz.:  10848,  10851 , 11005, 
were  injected  intrajagularly  with  5 c.c.  virus  H.  11373,  0.  177 
generation.  H.  10848  and  H.  10851  contracted  Pernicious  Anaemia, 
and  H.  10848  subsequently  died  of  the  disease.  H.  11005  had  shown 
a suspicious  Pernicious  Anaemia  reaction  prior  to  injection. 

“ 11.” — Three  horses,  O.  immune,  viz.  : 10045 , 10949  and  11345, 
were  injected  intrajagularly  with  5 c.c.  virus  H.  11470,  O.  117  ge- 
neration. H.  10945  and  H.  10949  contracted  Pernicious  Anaemia, 
and  H.  10949  died  of  the  disease.  H.  11345  showed  reactions  some- 
what suspicious*  of  Pernicious  Anaemia  prior  to  injection. 

N.B. — It  may  here  he  stated  that  the  above  injections  were  car- 
ried out  at  the  same  time,  and  in  “ A,”  “ C,  ” and  “ D,”  there  were 
liorses  which  were  somewhat  suspicious  of  Pernicious  Anaemia  prior 
to  injection.  From  the  above  results  it  would  appear  that  all  the 
above  viruses  were  contaminated  with  Pernicious  Anaemia  virus. 
Yet  it  was  difficult  to  draw  definite  conclusions,  it  being  regarded 
as  most  unlikely  that  all  these  viruses  should  be  infected, 
seeing  that  great  care  was  taken  in  selecting  the  horses,  etc.  We  de- 
cided to  utilise  the  above,  and  further  test  these  as  second  viruses 
in  the  immunisation  of  liorses  as  follows: — (a)  Horse-sickness 
Experiments  990-992:  18  horses  were  injected  with  virus  H.  11372; 
18  horses  with  virus  H.  11373;  18  horses  with  virus  H.  11488;  18 
horses  with  virus  H.  11470.  (h)  Horse-sickness  Experiments  993-998: 

52  liorses  were  injected  with  virus  H.  11372.  The  horses  utilised  for 
the  above  experiments  were  purchased  from  the  military  and  in 
prime  condition.  In  none  of  the  above  Horse-sickness  Experiments 
treated  with  these  doubtful  viruses  was  there  a single  case  of  Per- 
nicious Anaemia  produced.  We  then  came  to  the  conclusion  that 
there  was  some  other  factor,  not  yet  understood,  responsible  for  the 
bad  results  obtained  hitherto,  when  testing  these  viruses. 

In  the  following  Horse-sickness  Experiments  999-1003,  virus 
11372  was  again  utilised  as  second  virus.  The  40  horses  injected 
belonged  to  two  classes  of  horses : — 

(i)  15  purchased  from  the  dealers  in  town. 

(ii)  25  purchased  from  the  military  in  prime  condition. 

These  animals  received  intrajugularly  : — 

First  day,  first  virus,  II.  11389,  Tzaneen;  5th  or  6th  day,  second 
virus,  H.  11372,  O.  177  gen.,  and  one  or  two  doses  of  serum  1717. 

The  result  of  these  experiments  was  as  follows:  — 

(a ) 20  horses  contracted  Pernicious  Anaemia,  of  which  18  died, 
1 developed  into  the  sub-acute  form,  1 recovered. 

(b)  7 died  of  Horse-sickness. 

(c)  3 died  of  Nuttallia,  Toxic  Anaemia  and  Broncho-Pneumonia 
respectively;  the  latter  two  also  showed  temperature  reactions  sus- 
picious of  Pernicious  Anaemia. 

(d)  The  following  10  horses  showed  no  reaction  of  Pernicious 
Anaemia:  11525,  11526,  11527,  11530,  11240,  11248,  11274,  11285. 
11286  and  11304. 

The  first  virus  H.  11389  had  to  be  excluded  as  a source  of 
infection,  on  account  of  having  been  previously  injected  into  a great 
number  of  horses  without  any  bad  effects;  moreover,  H.  11389,  from 
which  the  virus  was  tapped,  was  subsequently  subjected  to  virulent 
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Pernicious  Anaemia  blood,  derived  from  some  of  the  above  horses  in 
(a),  and  it  promptly  died  of  Per  acute  Pernicious  Anaemia. 

The  serum  1717  had  to  be  excluded  as  a source  of  infection  on 
account  of  being  more  than  two  years  old,  and  besides,  not  less  than 
470  horses  had  been  inoculated  with  it,  without  causing  any  suspicion 
of  Pernicious  Anaemia.  On  account  of  the  results  obtained  in  Horse- 
sickness  experiments  990 — 998,  as  pointed  out  above,  we  could  not 
hold  the  second  virus  H.  11372,  0.177  generation,  responsible  for 
this  heavy  mortality.  Having  ruled  out  all  these  possible  sources 
of  infection,  we  were  of  opinion  that  very  probably  contamination 
had  occurred  at  the  time  of  injection  through  faulty  technique.  One 
or  other  horse  (most  likely  one  of  the  batch  purchased  from  horse- 
dealers  locally)  in  experiments  999-  1003,  might  have  been  a carrier 
of  Pernicious  Anaemia  virus,  and  so  with  its  blood  contaminated 
the  vessels,  instruments,  etc.,  which  were  utilised  for  the  inoculation 
of  all  the  horses.  This  seemed  to  be  a feasible  explanation,  especi- 
ally, when  on  looking  back  at  previous  experiments,  we  were  at  a 
loss  to  explain  the  occurrence  of  Pernicious  Anaemia  amongst  some 
of  the  inoculated  horses.  Most  probably  one  or  other  clinically 
recovered  Pernicious  Anaemia  horse  was  the  source  of  infection  dur- 
ing the  injection  of  the  horses.  As  pointed  out  above,  the  following 
horses  showed  no  reaction  of  Pernicious  Anaemia,  viz.  : 11525, 

11526,  11527,  11530,  11240,  11248,  11274,  11285,  11286,  11304.  An 
experiment  was  then  undertaken  to  ascertain  whether  we  could  con- 
firm the  opinion  that,  after  all,  one  or  more  of  the  above  horses  may 
have  been  clinically  recovered  Pernicious  Anaemia  virus  carriers  and 
therefore  the  source  of  infection  during  the  inoculation.  Blood 
transfusions  were  made  from  these  animals  into  normal  horses  as 
follows:  — 

1.  From  horses  which  survived  in  Group  “ A — 

Horse  8141  received  1,000  e.c.  Blood  H.  11530. 

Horse  11823  received  1,000  c.c.  Blood  if.  11527. 

Horse  10344  received  1,000  c.c.  Blood  H.  11526. 

Horse  11324  received  1,000  c.c.  Blood  H.  11525. 

2.  From  horses  which  survived  in  Group  “B”: — 

Horse  10681  received  1,000  c.c.  Blood  IT.  11240. 

Horse  9614  received  1,000  c.c.  Blood  IT.  11248. 

Horse  9569  received  .1,000  c.c.  Blood  H.  11274. 

Horse  9546  received  1,000  e.c.  Blood  H.  11285. 

Horse  11093  received  1,000  c.c.  Blood  II.  11286. 

Horse  9597  received  1,000  c.c.  Blood  II.  11304. 

In  Group  “ A ” IT.  8141  contracted  Pernicious  Anaemia  and 
died  of  a very  acute  form  of  the  disease.  H.  11323  showed  a Per- 
nicious Anaemia  reaction  and  recovered.  In  Horses  10344  and 
11324,  very  doubtful  reactions  of  Pernicious  Anaemia  were  observed. 
From  this  may  be  concluded  that  11.  11530  and  II.  11527  were 
carriers  of  Pernicious  Anaemia,  and  H.  11526  and  11525  doubtful 
carriers.  The  batch  thus  included  two  positive  Pernicious  Anaemia 
virus  carriers  at  the  time  of  transfusion,  viz.  : 11530,  11527.  That 
these  were  the  responsible  source  of  infection  at  the  time  of  inocu- 
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lation,  or  whether  these  were  also  infected  at  time  of  inoculation 
is  difficult  to  say,  because  the  infectivity  of  their  blood  before 
injection  was  not  tested.  Moreover,  whether  these  two  were  the  only 
Pernicious  Anaemia  virus  carriers  amongst  the  surviving  horses 
cannot  be  said  with  certainty,  because  one  or  other  of  the  infused 
horses  may  have  been  Pernicious  Anaemia  virus  carriers  themselves, 
and  so  not  reacted,  or  not  reacted  to  that  Pernicious  Anaemia  virus 
with  which  it  was  treated.  With  the  evidence  brought  forward  in 
the  foregoing  pages  we  came  to  the  conclusion  that  contamination 
with  Pernicious  Anaemia  virus  from  horse  (virus  carrier)  to  horse 
at  the  time  of  injection  must  be  considered  a possible  way  of  spread- 
ing the  disease  during  the  immunisation,  unless  the  strictest  .rules 
of  sterilisation,  etc.,  are  adhered  to. 

To  exclude  such  a possibility  in  case  of  future  Horse-sickness 
experiments,  it  was  decided  to  use  for  the  inoculation  of  each  animal 
a fresh  set  of  instruments  that  have  been  properly  sterilised.  This 
has  been  laid  down  in  the  immunisation  technique  and  was  carried 
out  in  Horse-sickness  experiments  1004-1010  (involving  the  immu- 
nisation of  some  130  horses)  with  the  same  viruses  which  were  used 
in  Horse-sickness  experiments  999-1003  (in  which  we  experienced 
such  a high  percentage  of  mortality  from  Pernicious  Anaemia),  and 
up  to  the  present  not  a single  case  of  Pernicious  Anaemia  has  been 
observed  in  these. 


During  the  progress  of  certain  of  the  cases  attempts  at  curative  treatment  were  again  made  in  certain  instances,  but  the 
various  drugs  used  did  not  appear  to  exercise  any  appreciable  effect  on  the  course  of  the  disease.  In  some  instances  these 
drugs  were  repeated  on  several  days  or  at  weekly  intervals.  In  some,  one  drug  was  alternated  or  used  in  combination  with 
others.  These  different  cases  treated  may  now  be  set  forth  as  follows  : — 
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Result. 

Died  of  Pernicious  Anaemia. 

Died  of  shock  as  the  result  of  infusion  of  the 
Drug. 
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Died  of  Pernicious  Anaemia. 

Date  of 
Death. 

GO 

14.12.17  i 
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GO 

10.11.17 

Method  of  Treatment  and  Dose. 

Injected  Intrajugular  10  grams  Arseno- 
phenyl  Glycine  in  1000  c.c.  Phys.  Water. 

” ” ” 

Injected  Intrajugular  10  grams  Arseno-  | 
phenyl  Glycine  in  1000  c.c.  Phys.  Water. 

Injected  Intrajugular  10  grams  Arseno- 
phyenl  Glycine  in  1000  c.c.  Phys.  Water. 

Injected  Intrajugular  10  grams  Arseno-  j 
phenyl  Glycine  in  100  c.c.  Phys.  Water. 
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Treat- 
ment. 
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No.  of  Date  of  Date  of 

Horse.  Drug.  Treat-  ; Method  of  Treatment  and  Dose.  Death.  Result. 

. ment. 

10673  Methylene  Blue  ..  5.  1.18  Injected  Intrajugular  5 grams  Methylene  21.  1.18  Died  of  Pernicious  Anaemia. 

Blue  in  500  c.c.  Phys.  Water. 
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9887  Arrhenal  ..  ..  19.  2.18  Injected  Intrajugular  10  grams  Arrhenal  in  23.2.18  Killed  on  account  of  Pernicious  Anaemia. 

500  c.c.  Phys.  Water. 
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11241  Quinine  Bihydrobro  18.  2.18  Injected  Intrajugular  5 grams  Quinine  25.  4.18  Died  of  Pernicious  Anaemia, 

mide.  Bihydrobromide  in  500  c.c.  Phys.  Water. 

25.  2.18  Injected  Intra jugular  2J  grams  Quinine 
Bihydrobromide  in  500  c.c.  Phys.  Water. 
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Result. 

Died  of  Pernicious  Anaemia. 

Died  of  Broncho  Pneumonia  as  a sequel  of 
Pernicious  Anaemia. 

Killed,  Pernicious  Anaemia. 

Symptoms  of  intoxication  after  infusion 
which  passed  off  in  a short  while. 

Died  of  Pernicious  Anaemia. 

Date  of 
Death. 

26.  2.18 

00 

CO 

00 

15.  3.18 

00  00  00 

<N  (N  <M 

O »0  CO 

^ <M  (N 

Method  of  Treatment  and  Dose. 

Injected  In  tra  jugular  5 grams  Quinine 
Bihydrobromide  in  500  c.c.  Phys.  Water. 
Injected  Intrajugular  2£  grams  Quinine 
Bihydrobromide  in  500  c.c.  Phys.  Water 

Injected  Intrajugular  5 grams  Carbolic  Acid 
in  20  c.c.  Alcohol  + 1000  c.c.  Boiled  Water. 

Injected  Intrajugular  5 c.c.  Turpentine  in 
40  c.c.  Alcohol + 1000  c.c.  Boiled  Water. 

Injected  Intrajugular  5 grams  Thymol  + 
20  c.c.  Alcohol  in  1000  c.c.  Boiled  Water. 
Injected  Intrajugular  500  c.c.  Absolute 
Alcohol  in  500  c.c.  Boiled  Water. 

Date  of  | 
Treat- 
ment. 

18.  2.18 

5.  3.18 
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Carre  et  Vallee  : Recherches  sur  l’Anemie  Pernicieuse  du  Chaval  Rev.  Gen.  Med.  Vet.  T VIII.,  1906,  and  T IX.,  1907. 

Theiler  and  Kehoe  : Inf.  Inaemia  of  Equines  in  South  Africa.  Third  and  Fourth  Reports.  Director  of  Veterinary  Research,  South  Africa. 
Theiler  : Acute  Liver-Atrophy.  Fifth  and  Sixth  Reports.  Director  of  Veterinary  Research,  South  Africa. 

Sohns  and  Soetedje  : Inf.  Anemie  der  Paarden,  Veearts.  Bladen  v,  Nederl.  Indie,  Vol.  XXIX.,  No.  2, 
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Summary . 

1.  Pernicious  Anaemia  of  equities  is  of  great  economic  import- 
ance in  the  immunization  of  liorses  against  Horse-sickness. 

2.  Great  difficulty  was  always  experienced  in  definitely  diagnos- 
ing tlie  disease  when  it  made  its  appearance,  or  wlien  it  was  suspected, 
during  or  after  the  immunization  of  horses  against  Iiorse-sickness. 
The  only  positive  method  of  diagnosis,  i.e.,  blood  inoculation,  could 
not  always  be  relied  upon,  especially  when  the  result  of  the  test 
turned  out  to  be  negative. 

3.  It  apears  that  Pernicious  Anaemia  of  equines  is  not  so  very 
prevalent  in  the  Union  of'  South  Africa  as  was  at  one  time  sus- 
pected. 

4.  From  the  information  on  hand  it  is  impossible  to  say  what 
the  distribution  is. 

5.  The  disease  is  not  yet  general^  recognised,  and  it  is  in  many 
cases  most  probably  mistaken  for  Biliary  Fever  and  other  diseases. 

6.  From  the  records  on  hand  it  appears  that  the  disease  already 
occurred  here  in  1904,  and  from  then  onward  a number  of  cases 
followed.  The  percentage  of  natural  cases  admitted  seems  to  be 
extremely  small ; less  than  -05  per  cent.  ; and  cases  due  to  treatment 
less  than  -4  per  cetft. 

T.  There  are  a number  of  secondary  reactions  after  treatment, 
such  as  post-Horse-sickness  reactions,  reactions  after  hyperimmuni- 
zation, and  bleeding,  etc.,  which  might  be  easily  mistaken  for  Per- 
nicious Anaemia.  Moreover,  it  is  impossible  to  say  to  what  extent 
non-specific  temperature  reactions  and  other  symptoms  (such  as  sub- 
cutaneous oedema,  emaciation,  changes  of  the  conjunctival  mucous 
membranes,  etc.),  and  indefinite  non-specific  pathological  anatomical 
appearances  so  often  observed,  are  really  caused  by  the  filtrable 
inoculable  virus  of  Equine  Pernicious  Anaemia. 

8.  It  was  impossible  to  accuse  conclusively  any  particular  virus 
or  serum  as  a source  of  infection  in  the  majority  of  those  cases  after 
treatment. 

9.  (i)  To  exclude  Pernicious  Anaemia  contamination  from  Horse- 
sickness  viruses  to  be  used  for  immunization  of  horses,  it  is  sug- 
gested that  the  following  be  adopted  in  the  preparation  of  these 
viruses  until  a simpler  method  of  diagnosis  is  devised  : — 

(a)  To  select  for  “ Bleeders  ” fairly  young  horses  in  good  con- 
dition; keep  them  under  observation  for  at  least  a month,  and  if 
no  symptoms  suspicious  of  Pernicious  Anaemia  are  observed,  then 
they  can  be  utilised. 

( b ) Their  blood  should  be  controlled  in  at  least  three  other 
horses  before  injection  with  the  Horse-sickness  virus. 

(c)  After  the  virus  has  been  taken  from  such  horses  it  should 
again  be  tested  on  at  least  three  susceptible  horses  as  regards  its 
Horse-sickness  virulency,  and  at  the  same  time,  to  ascertain  whether 
it  is  free  from  Pernicious  Anaemia.  Should  the  virus  so  prepared 
be  of  the  virulent  Horse-sickness  type  instead  of  the  attenuated,  then 
the  latter  test  need  be  carried  out  on  immune  horses  instead  of 
susceptibles. 

(ii)  To  exclude  Pernicious  Anaemia  contamination  from  anti- 
Horse-sickness  serum  to  be  used  for  the  immunization  of  horses,  it 
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is  suggested  that  all  serum  be  stored  for  at  least  one  year.  Storing 
for  three  years  did  not  cause  any  depreciation  in  the  value 
of  the  serum.  The  other  method,  viz.,  heating,  does  not  seem 
to  be  practical;  heating  virulent  serum  for  24  hours  at  45°  C.  does 
not  seem  to  have  the  effect  of  destroying  the  virus. 

10.  Besides  the  symptoms  described  in  the  1915  Report,  bleed- 
ing from  the  nostrils  and  skin,  and  symptoms  of  Staggers  have  also 
been  observed  in  a few  acute  cases  prior  to  death. 

11.  The  conclusions  drawn  by  Theiler  and  Ivehoe,  viz.:  “That 
the  results  they  obtained  do  not,  allow  them  to  regard  the  bone 
marrow  of  animals  dying  from  Pernicious  Anaemia  as  presenting 
any  special  characteristic  appearance,  since  exactly  similar  appear- 
ances are  to  be  met  with  in  animals  coming  to  autopsy  as.  a result 
of  death  from  a large  variety  of  causes,”  were  again  confirmed. 

12.  Pernicious  Anaemia  serum  does  not  yield  uniform  results, 
i.e.,  it  may  or  may  not  infect  when  injected  into  susceptibles.  Infected 
serum  of  the  same  date,  and  also  of  different  dates  did  not  always 
produce  the  disease. 

The  infectivity  with  Pernicious  Anaemia  blood  seems  to  be  more 
uniform,  when  injected  in  sufficiently  large  doses. 

13.  We  are  still  at  a loss  to  explain  the  capability  of  Pernicious 
Anaemia  viruses  present  in  the  blood  or  serum  'to  produce  the  dis- 
ease in  certain  horses,  and  not  in  others,  although  the  latter  are  not 
virus  carriers. 

14.  As  far  as  we  know  at  present  there  is  no  such  thing  in 
Pernicious  Anaemia  as  a degree  of  virulency  or  difference  in  strain  ; 
not  in  one  instance  were  we  capable  of  producing  the  disease 
“ afresh,”  or  causing  a “ relapse,”  or  “ breakdown  in  the  im- 
munity ” in  known  virus  carriers  clinically  recovered. 

15.  It  appears  that  the  serum  prepared  from  clinically  recovered 
Pernicious  Anaemia  horses,  which  were  treated  with  great  quantities 
of  virulent  Pernicious  Anaemia  blood,  acquires  no  therapeutic  or 
curative  properties. 

16.  During  the  treatment  of  a number  of  Pernicious  Anaemia 
horses  with  certain  drugs,  especially  ar sen ophenylgly cine,  fresh  re- 
missions of  temperature  or  relapses  were  caused  in  horses,  some  of 
whom  were  regarded  as  clinicallv  recovered.  It  was  felt  that  this 
experiment  should  be  carried  out  on  a great  number  of  horses  be- 
fore conclusions  could  be  drawn  as  to  whether  this  might  be 
employed  as  a method  of  diagnosis  for  clinically  recovered  virus 
carriers. 

17.  From  the  evidence  derived  from  a great  number  of  horses 
in  Horse-sickness  experiments,  we  came  to  the  conclusion  that  con- 
tamination with  Pernicious  Anaemia  virus  from  horse  (virus  car- 
rier) to  horse  at  the  time  of  injection,  might  be  considered  a possible 
way  of  spreading  the  disease  during  immunization. 

To  exclude  such  a po.ssibility  in  the  case  of  future  Horse-sick- 
ness experiments,  it  was  decided  to  use  for  the  inoculation  of  each 
animals  a fresh  set  of  instruments  which  were  properly  sterilized. 

18.  During  the  progress  of  certain  cases  attempts  at  curative 
treatment  with  a number  of  drugs  were  again  made,  but  the  various 
drugs  used  did  not  appear  to  exercise  any  appreciable  effect  on  the 
course  of  the  disease. 
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Drug  Treatment  in  Nuttailiosis. 

By  Gilles  van  de  Waal  de  Kock,  M.R.C.V.S.,  Veterinary 
Research  Officer,  Onderstepoort. 

So  far  no  satisfactory  method  has  yet  been  devised  for  the 
treatment  of  Nuttailiosis.  Treatment  has  been  more  or  less  empiri- 
cal. Trypan  Blue  is  the  one  drug'  which  has  been  most  frequently 
employed,  and  with  it  different  investigators  have  obtained  dis- 
tinctly varying  results.  ' It  appears  that  the  type  of  Biliary  Fever 
in  equines  most  commonly  met  with  in  South  Africa  is  Nuttallia, 
in  fact  Piroplasms  resembling  P.  caballi  have  only  recently  been 
met  with  microscopically  in  the  blood  of  a few  horses  under  obser- 
vation here.  They  were  suspected  to  be  suffering  from  a mild  form 
of  Nuttailiosis,  and  the  smears  from  them  showed  the  Piroplasms 
to  be  distinctly  rare,  in  pairs  and  pear-shaped,  similar  to  what  is 
commonly  observed  in  Redwater.  They  were  only  present  in  the 
blood  for  a few  days,  and  in  one  case  for  one  day.  Clinically  these 
animals  showed  only  very  slight  febrile  symptoms.  Further  experi- 
ments have  been  undertaken,  to  definitely  identify  the  type  P. 
caballi.  In  this  paper  drug  treatment  will  only  apply  to  the  type 
Nuttallia. 

Up  to  the  present  we  have  not  been  able  to  find  a drug  which 
could  be  regarded  as  a “ specific  ” in  the  same  way  as 
Trypan  Blue  acts  in  the  case  of  Redwater.  Theiler  tried 
both  Trypan  Blue  and  Trypan  Red  without  any  success.  Goodall 
(1914),  on  the  other  hand,  states  that  lie  has  obtained  good  results 
with  Trypan  Blue  in  the  Treatment  of  Piroplasmosis  of  domesticated 
animals  in  South  Africa.  He  has  had  the  experience  of  the  use 
of  this  drug  unddr  practical  conditions  in  country  districts. 
The  mixture  he  used  was  in  every  case  a 2 per  cent,  solution  made 
up  with  rain-water  and  sterilized.  Horses  and  large  mules  received 
intrajugularly  200  c.c.s.,  donkeys,  ponies  and  small  mules  150  c.c.s. 
He  cannot  help  thinking  that  the  failures  attributed  to  the  drug  by 
other  observers  are  due  in  many  cases  to  too  small  a quantity  of 
the  solution  being  injected. 

“ Williams  (A.  J.),  in  his  treatment  of  Nuttailiosis  in  army 
horses  at  Secunderabad,  India  (1914),  states  that  Quinine  Sulphate 
in  two  dram  doses  twice  or  three  times  a day  together  with  4 — 8 oz. 
doses  of  Magnesium  Sulphate  to  regulate  the  bowels  was  not 
found  successful.  In*  some  cases  the  disease  was  controlled  for  a 
few  days,  but  remission  generally  occurred  with  considerable  loss 
of  condition.  Good  results  were  obtained  with  half  dram  doses  of 
Quinine  Acid  Hydrobromide;  remission  occurred,  but  the  animals 
were  fit  for  duty  in  about  a fortnight  after  the  administration  of 
the  second  dose.  The  same  drug  in  one  dram  doses  yielded  even 
better  results.  Trypan  Blue  has  given  excellent  results,  the  tem- 
perature falling  to  normal,  within  three  days.  In  some  cases  the 
action  of  the  Trypan  Blue  is  more  marked  than  that  of  the  Quinine. 
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In  some  cases  in  which  Quinine  Acid  Hydrobromide  failed  to  arrest 
the  remission,  it  was  followed  by  Trypan  Blue  with  good  results. 
In  all  cases  Magnesuim  Sulphate  was  given  as  necessary.  Large 
doses  of  Arsenic  appeared  to  be  entirely  without  effect  upon  the 
parasite.  In  cases  complicated  by  congestion  of  the  lungs  great 
relief  was  afforded  by  the  intravenous  injection  of  one  or  two  pints 
of  normal  saline  after  venesection.  During  convalescence  the 
animals  were  given  five  grains  of  Arsenic  and  one  dram  of  Sulphate 
of  Iron  in  bolus  twice  daily.  Symptoms  of  intoxication  were 
observed  in  animals  injected  with  Quinine  Acid  Hydrobromide,  but 
as  a rule  Quinine  only  produces  the  symptoms  in  animals  writh  a 
High  fever.  The  author  emphasises  the  necessity  of  an  early 
diagnosis,  and  prompt  treatment.  The  appearance  of  pronounced 
symptoms  of  depression  may  be  cut  short  by  the  injection  of 
strychnine.  Since  this  report  was  written  300  cases  of  the  disease 
have  been  treated  in  this  way  writli  only  eleven  deaths.” 

“ Markoff  (W.  N.),  in  his  paper  on  Piroplasmosis,  etc.,  gives 
observation  mfide  on  Equine  Piroplasmosis  during  the  Balkan 
Wars  in  1912-1913  and  in  1914,  and  states  that  with  regard  to  the 
treatment  two  or  three  injections  of  Trypan  Blue  are  recommended 
in  severe  cases,  otherwise  medicines  should  be  avoided.” 

“ Bimbi  (B.),  in  a paper  on  Equine  Piroplasmosis  in  Sardinia 
(1916),  states  that  Quinine  has  given  good  results  in  the  treatment 
of  the  disease,  when  administered  in  repeated  snlall  doses ; accord- 
ingly about  2.5  grams  of  Quinine  Hydrochloride  dissolved  in  10  c.c 
of  sterilized  distilled  water  are  injected  subcutaneously  two  or  three 
times  a day  for  three  or  four  days  in  succession ; then  once  every 
two  or  three  days.  The  drug  is  apparently  very  beneficial  in  shorten- 
ing the  convalescence.  On  account  of  the  blood  destruction  and 
Anaemia  produced  by  the  disease,  convalescence  is  long,  the 
Anaemia  lasting  from  24  to  30  days,  and  hence  the  author  recom- 
mends a long  period  of  rest  during  which  good  nursing  be  applied, 
accompanied  by  the  administration  of  drugs  such  as  Cacodylate  of 
Soda  and  Strychnine.” 

Many  drugs  have  been  used  to  treat  the  symptoms  as  they 
arise,  e.g.,  Calomel,  Aloes,  Salicylates,  etc.  ; Salts  of  Mercury  have 
also  been  found  to  be  of  value.  Atoxyl  has  also  been  tried.  Par- 
ticular attention  has  always  been  paid  to  feeding,  hygienic  detail, 
etc. 

IJp  to  the  present  a number  of  drugs  have  been  tried  at  this 
Laboratory  in  the  treatment  of  Nuttalliosis.  All  with  the  excep- 
tion of  one,  viz.,  Methylene  Blue,  have  given  unsatisfactory  results. 
Even  the  latter  had  eventually  to  be  discontinued  on  account  of  a 
Secondary  Anaemia  which  it  produced,  and  often  w7ith  fatal  results. 
More  than  100  cases  of  Nuttalliosis  have  been  treated  in  the  different 
ways.  In  the  tables,  which  will  follow,  an  attempt  was 
made  to  ascertain  whether  the  failures  could  be  explained  by  the 
different  origins  of  these  cases,  viz.,  whether  treatment  wras  more  or 
less  effective  in  those  cases  which  occurred:  (a)  Naturally;  (b)  dur- 
ing, or  after,  the  immunisation  of  horses  against  Horse-sickness;  (c) 
after  hyperimmunisation  against  Horse-sickness,  i.e.,  after  serum 
horses  had  received  large  quantities  of  virulent  horse-sickness  blood ; 
( d ) after  other  injections  or  transfusions  of  blood  from  horses.  From 
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these  tables  it  will  be  seen  that  there  seems  to  have  been  no  differ- 
ence; more  or  less  similar  results  were  obtained  under  these  different 
groups. 

Cases,  when  they  occurred,  were  usually  first  detected  on  a rise 
of  temperature  in  the  daily  temperature  records.  Temperatures  are 
taken  of  all  animals  twice  daily,  and  these  are  recorded  on  charts 
every  morning,  and  then  inspected.  From  this  it  will  be  seen  that 
cases  could  hardly  escape  observation  for  more  than  24  hours.  The 
animals  showing  a rise  in  temperature  are  brought  out  for  inspection, 
and  in  all  those  cases  where  Nuttalliosis  is  suspected  a microscopical 
examination  is  made  almost  immediately,  so  that  they  are 
treated  as  soon  as  possible.  The  severity  of  the  cases  met  "with 
varied  greatly;  in  some  the  outset  .of  the  disease  was  so  sudden  that 
Haemoglobinuria  was  the  first  to  draw  attention ; this  frequently 
occurred  while  the  animal  was  undergoing  a horse-sickness 
reaction  as  the  result  of  immunisation.  Often  severe  cases 
were  brought  in  from  the  farms  for  treatment,  and  in  some  of 
these  the  animals  may  have  been  ill  for  a few  days  before  symptoms 
became  alarming,  to  drawr  the  attention  of  the  farm  overseer.  In 
other  cases  the  onset  of  the  disease  was  less  rapid,  and  became  more 
acute  on  the  next  or  on  the  following  days.  Some  cases  were  so 
mild  that  very  little  impairment  was  observed.  It  has  to  be  pointed 
out  here  that  no  cases  were  treated  without  first  demonstrating  the 
presence  of  Nuttailia  equi  in  the  blood,  and  this  is  of  fundamental 
importance,  because  Biliary  Fever  often  resembles  some  forms  of 
Equine  Infectious  Anaemia,  and  only  a microscopical  examination 
can  then  differentiate. 

After  the  injection  of  the  drug  the  animal  was  usually  kept 
under  close  observation,  and  blood  smears  from  it  examined  at  inter- 
vals to  ascertain  the  progress  of  the  disease,  and  the  action  of  the 
drug;  the  injection  was  repeated  as  soon  as  it  was  found  that  the 
first  injection  had  no  appreciable  effect,  or  the  first  drug  was  re* 
placed  by  others,  and  in  some  cases  more  than  two  different  drugs 
were  used.  The  animals  were  always  placed  in  well-ventilated 
stables  and  dieted:  symptoms  such  as  Anaemia,  Collapse,  etc.,  were 
treatedwith  intrajugular  injections  of  salines,  defibrinated,  blood,  or 
with  injections  of  caffeine,  strychnine,  camphor  oil,  strophanthin, 
etc.  The  usual  doses  of  the  various  drugs  were  employed,  but  in 
many  cases  the  safe  and  maximum  dose  that  could  be  used  with 
impunity  wras  first  of  all  determined  on  normal  horses,  and  it  was 
often  found  that  much  larger  quantities  of  the  drug  could  be  given 
than  prescribed  by  other  investigators,  e.g.,  Acid  Ilydrobromide  of 
Quinine;  the  dose  employed  here  was  about  ten  times  the  dose  given 
by  Williams  in  India. 

Before  proceeding  with  a discussion  of  the  different  drugs,  it  would 
be  as  well  to  state  definitely  an  all-important  factor,  namely,  that  many 
mild  cases  of  Biliary  Fever,  occurring  naturally,  etc.,  have  recov- 
ered completely  without  the  interference  of  any  medical  treatment. 
This  has  even  happened  in  cases  where  parasites  were  present  in  the 
blood  smears  rather  frequently;  therefore,  it  could  hardly  be  con- 
sidered a fair  test,  when  treatment  was  undertaken  in  cases  showing 
slight  symptoms,  and  where  the  number  of  parasites  remained  rare 
throughout  the  whole  course  of  the  disease.  Much  of  the  value  of 
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any  particular  drug  tested  would  depend  upon  tlie  severity  of  the 
case,  the  number  of  parasites  present  in  the  blood  smears,  the  pro- 
gress of  the  disease,  and  the  disappearance  of  these  parasites  after 
treatment. 

The  following  is  a list  of  the  different  drugs ' employed  : — 

I.  Inorganic  Salts. — (1)  Sodium  chloride;  (2)  ammonium  chlor- 
ide; (3)  calcium  chloride. 

II.  Organic  Arsenicals. — (1)  Arrhenal ; (2)  arsenophenyl glycine ; 
(3)  salvarsan. 

III.  Dye  Stuffs. — (1)  Fuclisin ; (2)  gentian  violet;  (3)  novo- 
flavin ; (4)  trypan,  red ; (5)  methylene  blue ; (6)  trypan  blue ; (7)  bril- 
liant green ; (8)  malachite  green ; (9)  crystal  violet. 

IV.  Other  Drugs  and  Preparations.- — (1)  Iodine;  (2)  formalin; 
(3)  nucleinic  acid ; (4)  quinine  hydrobromide ; (5)  electrargol ; (6) 
camphor;  (7)  turpentine  (8)  thymol;  (9)  creosote. 

In  many  cases  several  of  these  drugs  were  used  in  the  same  case, 
either  being  injected  simultaneously,  or  on  the  same  day,  or  on 
alternate  days,  etc. 

The  results  of  these  drugs  have  been  tabulated  as  follows,  in  the 
first  column  the  name  of  the  drug  and  other  drugs,  if  any,  are  given ; 
in  the  second  the  number  of  the  animal  treated ; in  the  third  the 
origin  of  the  case,  i.e.,  as  to  whether  it  occurred: 

(N)  Naturally,  i.e.,  without  any  previous  injection; 

(I)  During  or  after  the  immunisation  of  horses  against  horse- 
sickness  ; 

(A)  After  the  hyperimmunisation  of  horses  against  horse-sick- 
ness ; a process  in  which  immunised  animals  received  by  transfusion 
large  quantities  (about  10  litres)  of  virulent  horse-sickness  blood; 
in  the  fourth,  fifth,  and  sixth  columns  observation,  as  regards  to  tlie 
degree  of  iufectivity  of  the  blood,  nature  of  the  treatment  of  the 
case,  and  the  result,  are  given  respectively. 

Where  necessary  a short  summary,  followed  by  symptoms  and 
other  peculiarities  observed  during  treatment,  will  be  given  below 
each  drug. 


-Inorganic  Salts. 
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Summary. 
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II. — Arsenicals  ( continued ). 
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Methylene  Blue  in  large  doses  (5  grams)  intrajugularly  seems  to  have  good  parasiticidal  effects  on  Nuttalia  equi,  but  it  produces  secondary 
Anaemia,  resulting  in  death  in  many  cases.  That  this  drug  has  this  latter  effect  was  shown  in  controls,  and  in  subsequent  experiments,  the 
whole  of  which  will  be  discussed  in  another  paper.  Smaller  doses  were  tried  without  success. 
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Solutions  of  1%  and  2%  were  utilised,  and  in  some  cases  injected  subcutaneously  but  in  the  majority  intrajugularly.  Doses  ranged  from  100 
c.c.  to  400  c.c.,  and  in  one  case  the  injection  was  repeated  as  many  as  four  times.  There  were  several  cases  complicated  with  Horse-sickness  as 
the  result  of  immunisation  The  cases  of  shock  which  proved  to  be  fatal,  were  due  to  the  other  drugs  used  in  conjunction  with  the  Trypan  Blue, 
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intoxication  followed  the  injection. 
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IV. — Other  Drugs  and  Preparations  ( continued ). 
Summary. 
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symptoms  are  not  only  confined  to  horses  with  high  temperatures,  but  also  occurred  in  normal  horses. 

From  the  table  it  would  appear  that  fairly  good  results  were  obtained  with  this  Quinine  Salt,  but  it  must  be  remembered  that  10  of  the 
12  cases  treated  were  fairly  mild,  and  that  the  two  acute  cases  died  in  spite  of  treatment.  One  animal  died  as  the  result  of  Pernicious 
Anaemia  and  Secondary  Fever  due  to  the  Methylene  Blue. 
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Conclusions. 


The  divergent  opinions  of  the  different  investigators  as  to  success 
of  certain  drugs  in  the  treatment  of  Nuttalliosis  might  lend  them- 
selves to  be  explained  by  one  of  the  following:  — 

(а)  That  cases  of  Biliary  fever  in  South  Africa  might  easily  be 
taken  for  certain  forms  of  Pernicious  Anaemia,  and  in  such  cases 
drug’s  might  appear  to  have  distinctly  beneficial  effects,  because  it 
is  known- that  many  cases  of  Pernicious  Anaemia,  during  the  remis- 
sion, show  symptoms  like  Biliary  fever,  and  without  any  treatment 
either  recover  completely,  or  at  intervals  show  other  remissions  and 
symptoms  which  usually  become  less  severe  and  less  noticeable; 

(б)  That  there  may  be  different  strains  of  the  type  Nuttallia, 
some  being  less  virulent  than  others,  and  therefore  less  resistant  to 
some  of  these  drugs ; 

(c)  That  very  likely  in  South  Africa  P.  Caballi,  which  appears 
to  be  less  resistant,  was  treated  instead  of  the  more  virulent  type 
Nuttallia. 

For  the  present  it  is  suggested  that  Quinine  Hydrobromide  be 
utilised  for  mild  cases  of  Nuttallia  as  soon  as  these  are  detected, 
and  that  further  experiments  with  the  drugs  which  have  not 
yet  been  tested,  such  as  Carbolic  Acid,  Eucalyptus,  etc.,  be  carried 
out  on  the  more  severe  cases. 
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A Preliminary  Note  on  the  Toxic  Effect  of 
Methylene  Blue. 


By 

Grilles  van  De  Wall  De  Rock,  M.R.C.V.S.,  Vety.  Research 
Officer,  “ Onderstepoort.” 

Several  of  the  dyes  derived  from  Aniline  are  used  to  stain 
pathogenic  germs  to  differentiate  them  from  one  another.  This 
suggested  to  Penzoldt  the  idea  that  these  substances,  having  a dis- 
tinctly greater  affinity  for  the  micro-organisms  than  for  the  tissues 
surrounding  them,  might  be  used  as  antiseptics  and  disinfectants, 
and  Stilling  introduced  several  of  them  into  therapeutic  use.  Some 
of  these  dyes,  amongst  others  Methylene  Blue,  have  been  found  to 
have  a certain  antiseptic  action,  but  the  hopes  that  were  formerly 
entertained  as  to  their  specific  action  have  proved  delusive,  and  their 
use.  in  medicine,  with  the  exception  of  one  or  two  like  Brilliant 
Green,  is  now  most  limited. 

Methlyene  Blue  was  tried  as  a parasiticide  in  the  treatment  of 
Nuttalliosis  at  this  Laboratory  in  1913.  This  drug  was  utilised  on 
account  of  the  unsatisfactory  results  which  had  been  obtained  with 
the  more  common  substances  then  in  vogue  for  the  treatment  of 
parasitic  Protozoa.  Even  Trypan  Blue  which  appears  to  act  as  a 
specific  in  case  of  Bovine  and  Canine  Piroplasmosis,  seemed  to  have 
no  effect  on  the  type  Nuttallia.  Methylene  when  injected  intra- 
jugularly  in  a sufficiently  large  dose  (500  c.c.  of  a 1 per  cent,  solu- 
tion), seems  to  have  a specific  effect  on  the  latter  parasites.  (See 
my  previous  paper  on  Drug  Treatment  in  Nuttalliosis.)  Besides  two 
cases  treated  satisfactorily  in  1913,  9 were  subsequently  injected 
intrajugularly  with  large  doses  of  Methylene  Blue  (1  was  very  acute, 
5 acute,  and  3 mild),  and  of  these  3 developed  fever  which  ended 
fatally.  In  these  cases  parasites  had  usually  disappeared  from  the 
blood  by  the  fourth  day. 

On  account  of  the  bad  secondary  effects  resulting  from  the  injection 
of  Methlyene  Blue,  it  was  decided  to  try  it  in  smaller  doses,  but  this 
had  no  apparent  effect  on  the  parasites,  and  one  case  so  treated  died 
of  Nuttalliosis.  At  first  it  was  thought,  that  these  cases  showing 
secondary  fever  reactions  had  become  infected  with  Pernicious 
Anaemia  virus,  but  it  was  deemed  necessary  to  further  examine  the 
action  of  Methylene  Blue. 

Two  normal  horses  (viz.,  10749,  10815),  were  injected  intra- 
jugularly with  500  c.c.  of  a 2 per  cent,  solution  of  Methylene  Blue. 
Both  commenced  to  react  some  days  after  injection,  and  showed  fairly 
acute  symptoms  of  Anaemia,  with  irregularly  remittent  fever.  These 
horses  were  finally  killed  in  extremis. 
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In  view  of  these  interesting  data,  further  experiments  were 
undertaken  with  a number  of  normal  horses,  fairly  young,  and  in 
prime  condition,  to  ascertain : — 

(a)  To  what  extent  Methylene  Blue  produces  fever  reactions 
and  symptoms  of  Anaemia  when  injected  intrajugularly  in  suffi- 
cently  large  doses. 

(b)  If  so,  can  this  toxic  substance  present  be  destroyed  by 
sterilisation. 

An  equal  number  of  horses  were  injected  with  unsterilised  and 
sterilised  solutions  respectively,  and  in  both  cases  the  results  were  the 
same.  They  all  showed  symptoms  of  Anaemia ; in  some  these  re- 
sembled cases  of  Nuttalliosis ; in  others  certain  forms  of  Equine 
Infectious  Anaemia.  With  the  exception  of  one  case,  all  developed 
fever  reactions ; in  some  the  fever  commenced  on  the  day  of  in- 
jection ; in  others  there  was  an  incubation  period.  The  fever  was 
of  an  irregularly  remittent  nature  preceded  or  followed  by  frequent 
exacerbations  of  temperature,  which,  in  some  cases,  lasted  for 
several  months.  Symptoms  of  Anaemia  usually  became  apparent 
about  2 — 3 days  after  treatment ; the  animal  appears  to  be  dull  and 
restless ; does  not  feed  well ; the  conjunctival  and  buccal  mucous 
membrances  are  distinctly  pale  with  a yellowish  tinge.  The  animal 
rapidly  loses  in  condition.  The  pulse  increases  in  frequency,  and 
in  one  case  reached  112  per  minute ; as  the  case  advances  the  animal 
begins  to  drag  its  hind  limbs,  and  may  be  observed  to  sway  from  side 
to  side,  and  even  stagger  and  go  down.  Those  cases  which  did  not 
succumb  made  slow  recovery  in  about  2 — 3 months.  Blood  smears 
from  the  majority  of  these  showed  Anaemia  in  the  form  of  Anisocy- 
tosis,  and  in  one  case  Poikilocytosis  was  observed.  Serum  prepared 
from  some  showed  the  presence  of  Haemoglobin,  giving  it  thus  a 
dark  red  appearance,  which  again  disappeared  a few  days  after 
injection.  In  the  majority  the  urine  was  dark  blue  in  colour,  and 
remained  so  for  a few  days.  The  number  of  red  corpuscles  dropped 
to  three  millions  per  c.m.m.,  and  even  less  in  a few  weeks. 

The  Haemoglobin  content  was  also  greatly  reduced. 

Two  of  the  animals  died,  one  on  the  6th  day,  and  the  other  on 
the  12th  day  after  injection.  The  former  case  was  complicated  with 
Purulent  Nephritis.  At  post-mortem  lesions  of  acute  Anaemia  were 
observed,  such  as  a watery  condition  of  the  blood,  blanched 
appearance  of  mucous  membranes  and  other  tissues,  etc. 

Blood  Transfusions  were  made  from  these  animals  into  normal 
horses  at  different  stages  of  the  disease,  to  ascertain  whether  these 
cases  had  not  perhaps  become  infected  with  Pernicious  Anaemia  as 
the  result  of  faulty  techinque,  etc.,  and  thus  account  for  the  late 
remissions  of  temperature  (described  above)  observed.  These  trans- 
fusion experiments  turned  out  to  be  negative. 

On  account  of  the  interesting  data  observed  in  horses  further 
experiments  were  undertaken  to  ascertain  the  effect  of  Methylene 
Blue  when  injected  intrajugularly  in  large  doses  into  cattle  and 
sheep.  In  these  animals  similar  symptoms  were  observed,  and  in  one 
bull  an  acute  reaction  followed,  commencing  with  a rise  in  tempera- 
ture on  the  7th  day  after  injection,  reaching  106°F.  on  the  10th  day, 
and  death  from  Toxic  Anaemia. 
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The  above  facts  indicate  that  Methylene  Blue  cannot  be  regarded 
as  non-poisonous  inert  substance,  and  used  ad.  lib.  without  ill 
effects ; it  has  distinctly  toxic  effects  when  injected  intrajugularly 
in  to- horses,  cattle,  and  sheep,  in  sufficiently  large  doses,  producing 
fairly  acute  symptoms  of  Anaemia,  which  may  end  fatally. 

It  is  well  known  that  the  blood  of  one  animal  may  destroy  the 
corpuscles  of  another,  and  we  must  admit  the  possibility  that  similar 
toxic  substances  develop  in  the  body  in  certain  diseases.  As  a result 
of  the  ingestion,  accidental  or  experimental  of  haemolytic  agents 
such  as  Nitrobenzol,  Potassium  Chlorate,  etc.,  very  severe,  usually 
fatal  Anaemias  may  develop.  The  type  of  blood  changes  depend 
upon  the  nature  and  dose  of  the  poison.  Some  of  the  acutely  fatal 
Anaemias  produced  by  Acetanilide,  or  by  Nitrobenzol  have  been  as- 
sociated with  a blood  picture  very  much  like  that  of  Pernicious 
Anaemia  in  the  human  subject ; and  here  we  have  a substance  like 
Methylene  Blue,  producing  a clinical  picture  which  resembles  some 
forms  of  Equine  Pernicious  Anaemia  so  closely,  that  it  is  impossible 
to  differentiate  without  the  usual  biological  test,  viz.,  blood  inocu- 
lation. 

Protocols. 

Experiment  I. — Commenced  on  20/5/18  to  ascertain : — 

(a)  To  wliat  extent  Methylene  Blue  produces  fever  reactions 
and  symptoms  of  anaemia  when  injected  intrajugularly  in  sufficiently 
large  doses ; 

(b)  If  so,  can  this  toxic  substance  present  be  destroyed  by  sterili- 
sation, so  that  Methylene  Blue  could  then  be  utilised  as  a parasiticide 
for  Nuttalliosis. 

( a ) Three  horses,  viz.,  11842,  11839,  11841;  young,  and  in 
prime  condition,  were  each  injected  with  500  c.c.  1 per  cent.  Methy- 
lene Blue  Solution  on  two  consecutive  days.  Result:  — 

Horse  11839. — Prom  the  day  of  injection  commences  to  show  a 
reaction  with  irregular  intermittent  fever  reaching  103.2°  on  the 
27th  May,  and  103°  on  the  5th  and  6tli  June.  This  is  followed  by 
frequent  slight  exacerbations  of  temperature  rising  to  102°  on  the 
1st,  8th  and  9th  July;  normal  on  19th  July. 

23rd  May. — Animal  not  feeding  well ; urine  coloured  dark  blue. 
Blood  collected  in  3 per  cent.  Sod.  Fluoride  solution  and  allowed  to 
stand  for  about  16  hours,  shows  the  supernatent  serum  to  be  dark- 
reddish  in  colour,  due  to  slight  haemolysis  of  the  blood. 

3rd  June.- — Number  of  red  blood  corpuscles  reduced  to  about  two 
millions  per  cubic  m.m.  ; 

11th  June. — Animal  fallen  off  in  condition. 

24th  July. — Discharged  from  experiment. 

Horse  11841. — The  chart  of  this  animal  is  given  {vide  Pig.  1) 
to  indicate  the  fever  reaction. 

22nd  May. — Urine  coloured  dark  blue.  The  serum  (collected 
according  to  the  method  given  above),  is  dark  red  in  colour  with  a 
tinge  of  green. 

23rd  May. — Animal  dull  and  listless;  not  feeding  well. 

24th  May. — Serum  still  slight  reddish,  and  urine  blue.  Blood 
smears  show  slight  Anisocytosis. 
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25th  May. — Conjunctival  mucous  membranes  pale,  with  a yellow 
and  blue  tinge. 

26th  May. — Not  feeding;  pulse  84;  staring  coat;  tucked  up; 
animal  takes  shorter  steps  and  drags  the  hind  limbs,  and  occasion- 
ally sways. 

27th  May. — Horse  fallen  off  in  condition;  staggering  gait; 
serum  dark  orange  colour. 

28th  May. — Animal  down  overnight ; decubitis  above  near  eye ; 
pulse  100;  4 p.m.  lying  spread  out;  grinding  on  its  teeth;  number 
of  red  corpulcles  = about  2^  millions  per  cubic  mm. 

29th  May. — Slight  improvement ; pulse  100. 

30th  May. — Conjunctival  mucous  membrane  blanched  ; cardiac 
impact  very  pronounced  and  extended  in  area. 

1st  June. — Animal  down  ;.  difficulty  in  rising  ; surface  tempera- 
ture cold ; anus  relaxed ; marked  cachexia ; animal  dies  during 
night . 

Path.  Anatomy. — (Post-mortem  changes  fairly  advanced), 

Anaemia ; icterus ; hydropericard.  ; degeneration  of  myocard ; 
oedema  of  lungs ; enlargement  of  spleen  and  liver  with  degen. 
changes. 

Horse  11842. — Prom  the  day  of  injection  fever  sets  in  lasting 
three  days.  Prom  the  26th  May  to  the  16th  June  a second  reaction 
with  irregular  intermittent  fever  (not  exceeding  103°P.),  followed 
by  frequent  exacerbations  of  temperature. 

23rd  May. — Serum  has  a slight  reddish  colour. 

25tli  May. — Visible  mucous  membranes  pale,  with  a tinge  of 
yellow. 

3rd  June. — Number  of  red  corpuscles — about  three  millions  per 
cubic  mm. 

6th  June. — Not  feeding  well ; pulse  112. 

13th  June. — Number  of  red  blood  corpuscles  about  four  million 
per  cubic  mm. 

24th  July. — Discharged  from  experiment. 

(6)  Three  horses,  viz.:  11826,  11821,  11822;  young,  and  in 
prime  condition,  were  each  injected  intrajugularly  with  500  c.c.  1 
per  cent.  Methylene  Blue  solution  on  two  consecutive  days.  The 
solution  was  sterilised  in  a Koch’s  for  one  hour  at  96°C  for  two  days. 

Horse  11821. — Prom  the  day  of  injection  a slight  temperature 
reaction,  which  reached  normal  on  the  22nd.  From  the  23rd  there 
is  a gradual  rise  in  temperature  reaching'  105.6°  on  the  26th,  the 
animal  dying  during  the  night. 

22nd  May. — Serum  dark  reddish  colour  (like  claret). 

25th  May. — Tucked  up  ; conjunctival  mucous  membranes  pale, 
with  a tinge  of  yellow. 

26th  May. — Swaying  gait ; fallen  off  in  condition  markedly ; 
animal  died  suddenly  during  the  night. 

Path.  Anatomy. — Acute  anaemia  and  purulent  nephritis. 

Horse  11822. — A few  slight  exacerbations  of  temperature  not 
exceeding  101.6°. 

23rd  May. — Urine  coloured  blue. 

24th  May. — Not  feeding  well ; smears  show  slight  anisocvtosis. 

25th  May. — Conjunctival  mucous  membranes  pale,  with  a tinge 
of  yellow. 


26th  May. — Hind  legs  swollen;  slight  swaying  and  staggering 

gait. 

4th  .June. — Number  of  red  corpuscles — about  four  millions  per 
cubic  nan. 

24th  July.  Discharged  from  experiment. 

Horse  11826. — On  2nd  May  a rise  of  temperature,  to  103°!’. 
From  4th  June  to  10th  June  a tempreature  reaction,  104.6°  on  5th 
June;  another  short  reaction  from  13th  to  15th  June;  103.6°  on  17th 
June. 

22nd  May. — Urine  dark  blue.  Serum  dark  reddish  colour 
(c.f.  claret). 

23rd  May. — Dull,  listless,  tucked  up. 

2nd  June. — Conjunctival  mucous  membranes  pale  with  yellowish 
tinge. 

4th  J une.— Number  of  red  blood  corpuscles  amounts  to  little 
more  than  three  millions  per  cubic  mm. 

6th  June. — Mucous  membranes  blanched  ; pulse  72. 

13th  June.— Number  of  red  blood  corpuscles  three  millions. 

25th  June. — Shows  improvement. 

24th  July.— Discharged  from  experiment. 

Conclusions. — Both  sterilised  and  unsterilised  solutions  of  Methy- 
lene Blue,  when  injected  infra jugularly  into  six  horses  in  sufficiently 
large  doses  caused  fairly  acute  symptoms  of  anaemia,  resulting  in  the 
death  of  two  horses  ; but  in  the  case  of  one  horse,  this  toxic  anaemia 
was  complicated  with  purulent  nephritis,  probably  due  to  the  same 
organism  as  that  described  by  K.  F.  Meyer. 

Experiment  II. — Commenced  on  5/6/18  to  ascertain  whether  the 
fever  reactions  and  symptoms  observed  in  Horses  11826,  11842  and 
11839  [vide  Experiment  I.),  were  due  to  Pernicious  Anaemia  virus. 
Blood  transfusions  were  made  from  these  horses  into  three  normal 
horses,  viz.:  11882,  11881  and  11904,  respectively,  each  receiving 
about  1000  c.c.  of  Blood.  The  latter  horses  were  kept  under  observa- 
tion for  more  than  four  weeks  and  no  reactions  were  observed. 

Conclusions. — The  reactions  observed  in  Horses  11826,  11842, 
and  11839  -were  not  due  to  the  inoculable  Pernicious  Anaemia  virus. 

Experiment  III. — Commenced  on  26/7/18  to  test  the  effect  of 
Methylene  Blue  on  horses  previously  injected  with  it,  and  which  re- 
acted and  recovered,  viz.  : 11842,  11839,  11822  and  11826  ( vide 
Experiment  I).  These  animals  were  injected  intrajugularly  with 
500  c.c.  1 per  cent.  Methylene  Blue  on  two  successive  days. 
Result : — 

Horse  1 1822 .- — Show's  exacerbations  of  temperature  after  in- 
jection. 

30tli  July. — Animal  down;  not  feeding;  mucous  membranes 
pale,  with  a tinge  of  yellow. 

31st  July. — Falling  off  in  condition  ; pulse  very  weak. 

8th  August. — Red  blood  corpuscles  equal  3^  million  per  cubic 

mm. 

25tli  August. — Discharged  from  experiment. 

Horse  11839. — Shows  slight  exacerbations  of  temperature  after 
injection. 

31st  July. — Tucked  up;  pulse  weak. 

1st  August. — Shows  improvement. 
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25th  August. — Discharged  from  experiment. 

Horse  11826. — Shows  very  slight  exacerbations  of  temperature; 
otherwise  nothing  unusual. 

25th  August. — Discharged  from  experiment. 

H orse  11842. — A fairly  acute  reaction  sets  in,  on  the  28th  Julv 
temperature  reaches  104.6°.  Fever  remains  high  and  irregular  until 
day  of  death — 3rd  August. 

29th  July.— Expiratory  and  inspiratory  dyspnoea  with  a muco- 
purulent discharge  from  both  nostrils. 

30th  July. — Shows  improvement;  conjunctival  mucous  membrane 
pale  with  tinge  of  yellow. 

2nd  August.- — Marked  discharge  from  nostrils ; with  very 
offensive  odour  ; tucked  up. 

Path.  Anatom;/. — Anaemia  and  Broncho-pneumonia. 

Conclusions. — Of  the  four  horses  re-injected,  one  died  of  toxic 
anaemia  complicated  with  Broncho-pneumonia,  whereas  the  other 
three  horses  showed  slight  symptoms  of  toxic  anaemia. 

Experiment  IV. — Commenced  on  9/7/18  to  ascertain  the  effect  of 
Methylene  Blue  when  injected  in  large  doses  into  (a)  cattle  ( h ) sheep. 

(a)  The  following  cattle,  viz.  : 4128.  3972,  3909,  were  each 
injected  intrajugularly  with  500  c.c.  1 per  cent  Methylene  Blue 
solution  on  two  consecutive  days.  Result  : — 

C.  4128. — About  five  minutes  after  injection  collapsed,  and 
died  shortly  afterwards. 

C.  3969. — The  chart  of  this  animal  is  given  ( vide  Fig.  2),  to 
indicate  the  acute  nature  of  the  reaction. 

16th  July. — Not  feeding;  conjunctival  mucous  membranes  pale. 

19th  July. — Dull;  falling  off  in  condition;  lying  in  the  sternal 
position,  disinclined  to  rise.  Conjunctival  mucous  membranes  pale 
yellow  Increased  respiration.  Serum  dark  red  in  colour.  Number 
of  red  blood  corpuscles  equal  about  four  million. 

21st  July. — Died  during  the  day. 

C.  3972. — After  injection  shows  slight  exacerbations  of  tem- 
perature. 

17th  July. — Smear  shows  anisocytosis,  poikilocytosis  and  baso- 
philia. Not  feeding  too  well.  Conjunctival  mucous  membranes 
somewhat  pale. 

8th  August. — Animal  sent  out.  Slight  anisocytosis  was  present 
until  discharged. 

( h ) The  following  sheep,  viz. : 13397,  13222,  13486,  12458,  were 
each  injected  intrajugularly  with  100  c.c.  1 per  cent.  Methylene 
Blue  solution  on  two  consecutive  days.  Result:  — 

Sheep  13222. — Died  in  the  stable  about  one  hour  after  injection, 
probably  shock? 

Sheep  13397. — Died  shortly  after  injection,  probably  shock? 

Sheep  13486. — Died  shortly  after  injection,  probably  shock? 

Sheep  12458. — Appeared  somewhat  dull  after  injection. 

11th  July. — Urine  and  faeces  blue.  The  region  round  the  penis 
stained  blue. 

12th  July. — Died  of  toxic  anaemia,  complicated  with  pneumonia. 

Part  ( h ) of.  Experiment  II,  was  repeated  on  12/7/18. 

( i ) Sheep  13114  and  13150  each  received  intrajugularly  100  c.c. 
1 per  cent.  Methylene  Blue  for  two  consecutive  days ; 
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(ii)  Sheep  12709  and  13702  each  received  intrajugularly  20  c.c.  1 
per  cent.  Methylene  Blue. 

Sheep  13114. — Directly  after  injection  the  animal  shows  signs 
of  shock,  viz.,  staggers  and  goes  down;  after  the  second  dose  shows 
acute  symptoms  of  shock,  and  dies  shortly  afterwards. 

Sheep  13150.— The  chart  of  this  animal  is  given  ( vide  Fig.  3), 
to  indicate  the  nature  of  the  reaction.  (Immediately  after  injection 
the  animal  shows  symptoms  of  shock  (?),  head  lowered,  turned  to 
one  side;  standing  with  legs  spread  out;  increased  respiration,  and 
drops  of  clear  serous  fluid  escaped  from  nostrils.  After  about  one 
hour  normal). 

23rd  July. — Blood  smears  show  slight  anisocytosis,  basophilia 
and  poikilocytosis. 

Sheep  13702,. — Shows  exacerbations  of  temperature. 

Sheep  12709. — Shows  very  erratic  (acute)  exacerbations  of  tem- 
pera lure. 

Conclusions,  (a). — Of  the  three  cattle  injected  intrajugularly 
with  Methylene  Blue  solution,  one  died  immediately  after  the  in- 
jection. probably  due  to  shock,  whereas  the  other  two  showed  sym- 
ptoms of  toxic  anaemia,  rather  more  acute  in  the  one,  and  resulting 
in  the  death  of  the  animal. 

(h)  Of  the  eight  sheep  injected  intrajugularly  with  Methylene 
Blue  solution,  four  died  shortly  after  the  injection,  probably  due  to 
shock,  whereas  four  showed  symptoms  of  anaemia,  rather  more  acute 
in  the  one,  and  resulting  in  the  death  of  the  animal. 
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Some  Experiments  on  the  Fate  of  Arsenic 
in  the  Animal  Body.f 

H.  H.  Green,  D.Sc.,  and  C.  D.  Dijkman,  M.A.* 


(From  the  Veterinary  Research  Laboratories,  Pretoria). 


(Abbreviated  Preliminary  Paper). 

The  data  recorded  in  this  paper  represent  the  results  of  a 
number  of  experiments  carried  out  to  extend  our  knowledge  of  the 
fate  of  arsenic  in  the  animal  body.  Apart  from  the  purely  scientific 
interest  of  such  data,  they  have  a practical  value  in  such  a country 
as  South  Africa  where  arsenical  preparations  are  so  commonly  used 
for  dipping  purposes  and  for  the  treatment  of  stock.  (*) 

The  experimental  work  was,  for  the  most  part,  carried  out  on 
animals  discharged  from  other  experiments  and  not  sufficiently  valu- 
able to  put  on  to  the  market  again. 

Methods  of  Analysis. 

Arsenic  determinations  were  carried  out  by  the  microtitration 
method  elsewhere  described  by  one  of  us,  (2)  a process  which  allows 
of  fairly  accurate  handling  of  the  quantities  of  arsenic  dealt  with  in 
general  physiological  work. 

Absorption  of  Arsenic  through  the  Skin  of  Dipped  Stock. 

In  general  the  healthy  skin  absorbs  small  amounts  of  salts 
offered  to  it  in  solution,  and  in  the  dipping  of  stock  in  arsenical 
baths  a small  amount  of  arsenic  finds  its  way  into  the  blood-stream, 
and  is  subsequently  eliminated ; chiefly  in  the  urine.  The  absorp- 
tion from  abraded  or  injured  surfaces  is  much  greater. 

The  only  previous  work,  of  which  we  are  aware,  dealing  with 
elimination  of  arsenic  in  the  urine  after  dipping  or  spraying,  is  that 
of  Lieut.  Col.  H.  Watkins-Pitchford,  (3)  whose  data  may  be  quoted 
here — Table  1,  representing  his  Schedule  “ F,”  p.  Gl. 

t Read  before  S.  A Me.  Assoc.  Adv.  Science.  Johannesburg,  1918.  By  per- 
mission of  Director  of  Veterinary  Research. 

* Honorary  Research  Worker,  University  Long  Vacation  1917-1918. 

1. — Compare  : “ The  Fate  of  Ingested  and  Injected  Arsenic  in  Sheep  with  Special 

Reference  to  Treatment  of  Haemonchosis  ” H.  H.  Green-  Fifth 
Annual  Report  of  the  Director  of  Veterinary  Research,  Department 
of  Agriculture,  Union  S.  Africa. 

It  may  he  noted  that  in  the  year  1917-1918  over  seven  million 
doses  of  “ Wire-worm  Remedy  ” were  issued  by  the  Division,  and 
that  it  is  estimated  that  the  demand  for  1918-1919  will  rise  to  ten 
million  doses. 

2.  — H.  H.  Green  : “ The  Micro-Titration  of  Arsenic.”  Fifth  Annual  Report  of  the 

Director  of  Veterinary  Research,  Department  of  Agriculture,  Union 
of  South  Africa. 

3.  — Pitchford  : Pamphlet  on  “ Tick  Destruction  by  Dipping.”  Reprinted  by 

P.  Davis  & Son,  Natal. 


690 


Table  1. 


Pitehford’s  Schedule  “ F ” : “ To  show  the  Elimination  of  Arsenic  by  the  Kidneys 
at  various  periods  after  Dipping.” 


Percentage  of  Arsenic  in  Urine  at  Intervals  since  Spraying. 


Number  of  Beast. 

3 

hours. 

6 , 

hours. 

10 

hours. 

24 

hours. 

32 

hours. 

,48 

hours. 

56 

hours. 

72 

hours. 

20  .. 

•015 

•021 

•028 

•024 

•032 

•027 

•019 

•045 

19  . . 

•06 

•083 

•049 

•044 

•022 

•036 

•043 

•039 

31  . . 

— 

•053 

■097 

•057 

•036 

— 

•023 

•Oil 

12  . . 

— 

•077 

•095 

•027 

•024 

•004 

•015 

•024 

On  general  physiological  grounds  these  numbers  appeared  to  us 
as  inordinately  high,  especially  a figure  such  as  -097  per  cent., 
■w  hich  should  rather  indicate  an  acute  arsenical  intoxication.  If  we 
take  the  average  elimination  of  this  beast  No.  31  for  the  first  day  as 
■069  per  cent.  As.,  0;!,  and  assume  that  so  little  as  3 litres  of  urine 
was  passed  in  the  24  hours,  we  should  have  over  2 gm.  eliminated  ; 
a quantity  which,  when  passed  straight  into  the  blood-stream  in 
soluble  form,  may  easily  prove  fatal.  If  we  consider  that  the  daily 
output  of  urine  is  more  likely  to  have  been  three  times  as  high  as 
that  taken  for  this  calculation,  and  observe  the  continued  elimination 
on  succeeding  days,  the  animal  is  sugg-ested  as  absorbing  several 
times  the  toxic  dose  every  time  it  is  dipped. 


Two  regularly  dipped  oxen  were  therefore  put  up  for  collection 
of  urine,  one  of  which  had  been  dipped  at  three-day  intervals  for  two 
months,  and  the  other  at  five-day  intervals  for  four  months.  At 
the  time  it  was  not  feasible  to  collect  the  total  urine  eliminated  with 
any  degree  of  accuracy,  and  the  figures  may  therefore  be  given  as 
analyses  of  samples  in  the  form  adopted  by  Pitchford — Table  2; 
periods  approximate : — 

Table  2. 


Percentage  of  Arsenic  (As.  03)  in  Urine  of  Oxen  at  various  intervals  after  dipping 
in  Arsenite  of  Soda. 


Hipping 

interval. 

AS'i  O.i 
in 
dip. 

Dura- 
tion of 
dip- 
ping. 

Time  after  last  dipping. 

daily 
elimi- 
nation 
Milli- 
grams 
As2  O.i 

3 6 

hours,  hours. 

10 

hours. 

24  32 

hours,  hours. 

48 

hours. 

hours. 

4 , 6 

days.  days. 

8 

days. 

3-dav  . . 

•08 

2 

m'ntlis 

■0003  , 0004 

•0005 

■0006  0005 

■0004 

•0005 

■0004  1 0003 

•0004 

15-40 

5-day  . . 

■16 

4 

1 

m’ntlis 

■0011  ! 0012 

■0009 

■0008  0005 

! 

■0004 

•0005 

■0007  0005 

•0005 

20-50 

It  will  be  noted  that  Pitchford’s  figures  (Table  1),  are  from 
40  times  to  well  over  100  times  as  high  as  ours.  Thus  for  the  urines 
passed  10  hours  after  dipping  his  figures  range  from  -028  to  -097 
per  cent.  As*  0;),  and  ours  from  *0005  to  ‘0009  per  cent.  The 
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discrepancy  requires  elucidation.  We  hope  to  return  to  this  at  a 
later  date  and  offer  more  detailed  figures  in  which  the  output  can 
be  accurately  expressed  on  the  total  quantity  of  urine  passed,  rather 
than  upon  unknown  fractions  of  the  daily  elimination. 

It  may  be  mentioned,  however,  that  the  quantities  of  urine 
passed  were  abnormally  low,  usually  being  below  6 litres,  and  that 
the  ox  showing  the  smaller  percentages  of  As2  0;i  generally 
passed  a larger  total  quantity  of  urine  per  day.  The  estimate  of 
daily  output  of  from  15  to  40,  and  from  20  to  50  milligrams  As...  0;!, 
offered  in  the  last  column  of  Table  2,  is  only  approximate  and 
derived  by  calculation  from  elimination  over  a few  timed  short 
periods  between  successive  micturations.  Such  an  estimate,  however, 
serves  to  illustrate  how  small  the  elimination  actually  is — ranging 
around  one-tenth  of  a milligram  per  hour. 

The  urine  of  a horse  dipped  at  regular  weekly  intervals  in 
arsenite  of  soda  equivalent  to  '16  per  cent.  As«  0;!  (7-day  laboratory 
strength),  was  also  subjected  to  examination,  approximate  collection 
of  total  urinary  output  being  secured.  The  results  are  given  in 
Table  3. 

Table  3. 


Days  after 
Immersion. 

1st  Dipping,  3rd  Dipping, 

Dec.  15th,  1917.  Dec  29th,  1917. 

5th  Dipping. 
Jan.  12t,h.  1918. 

20th  Dipping, 
April  28th.  1918. 

0/ 

o 

As,  O, 

Total  % 

As,,  O As,,  On 

grams. 

Total 
As.,  0, 
grams. 

o / 

0 

As,  0, 

Total 
As,  Oa 

grams. 

O 

/O 

As.,  Oa 

Total 
As,  0:l 
grains. 

First 

•00032 

•002  -00021 

•013 

•00021 

•012 

•00020 

•022 

Second 

•00025 

•018.  -00018 

•Oil 

•00023 

•015 

•00032 

■019 

Third 

•00018 

•015  00015 

•009 

•00018 

•012 

•00034 

•020 

Fourth 

•00016 

•009  00019 

•008 

•00021 

•Oil 

•00027 

•023 

Fifth 

— 

— 1 — 

— 

— 

— 

■00023 

•015 

Sixth 

— 

— 1 — 

— 

— 

— 

•00022 

•012 

Seventh  . . 

•00009 

•004 

•00012 

•007 

•00024 

•009 

It  will  be  observed  that  the  amount  of  arsenic  eliminated  is 
always  very  small,  ranging  from  about  one-tenth  to  one-third  of  a 
milligram  per  100  c.e.,  or  only  up  to  a maximum  of  23  milligrams 
in  24  hours.  It  is  noticeable  that  the  amount  of  arsenic  eliminated 
per  day  a week  after  dipping  is  less  than  that  eliminated  during  the 
first  few  days,  but  the  falling  off  is  not  as  great  as  might  bo  ex- 
pected. This  might  be  interpreted  in  two  ways,  (a)  that  when  such 
small  amounts  reach  the  blood-stream  elimination  is  protracted  by 
temporarv  fixation  in  the  tissues,  or  ( b ) that  arsenite  which  has 
ostensibly  dried  upon  the  scurf  and  hair,  continues  to  be  absorbed 
in  minute  amount  by  the  skin.  Further  work  would  be  required  to 
elucidate  this  point. 

It  may  also  be  added  that  arsenic  can  be  detected  in  the  faeces  of 
dipped  cattle. 


692 

Arsenic  Retained  in  the  Skin  and  Hair  of  Dipped  Animals. 

In  the  report  already  quoted  (1.  c.  3)  data  are  also  given  for  the 
amount  of  arsenic  fixed  in  the  hides  of  dipped  animals.  On  general 
physiological  grounds  these  figures  also  appeared  to  us  as  much  too 
high,  and  since  what  we  regard  as  unjustifiable  conclusions  have 
been  drawn  from  them  by  Cooper  & Laws  (4)  in  an  article  on  the 
“ Theory  and  Practice  of  Dipping,”  three  analyses  of  our  own  may 
be  offered  for  comparison — Table  4. 

Table  4. 


Pitchford’s  Analyses.  Our  Own  Analyses. 


Frequency 

of 

Period 

elaps- 

Grams  As...  O., 
per  sq.  ft. 

Frequency 

of 

Period 

elaps- 

Grams  As-  0:,  per  sq.  ft. 

ing 

since 

ing 

since 

Hair 

Hide. 

Dipping. 

last 

dip- 

ping. 

Hair 

and 

Scurf. 

Hide. 

Dipping. 

last 

dip- 

ping. 

and 

Scurf. 

Total. 

Epi- 

dermis. 

Con- 

nective 

Tissue. 

Every  5 days 
for  several 
month  s, 
last  spray- 
ings every 
3rd  day. 

1 

•527 

•224 

Every 
5 days 
for  3 
months. 

1 

•085 

■0041 

•0026 

•0015 

Every  5 days 
for  several 
months. 

* 

D 

•352 

■251 

ditto  . . 

ft 

•051 

•0035 

•0020 

•0015 

Regularly  for 
several 
months. 

10 

•260 

•137 

ditto  . . 

14 

•030 

•0033 

•0019 

•0014 

The  differences  between  the  earlier  figures  and  our  own  data  are 
very  striking.  For  the  shaved  hide,  or  skin  proper,  the  former  are 
from  40  to  70  times  as  high  as  the  latter — from  137  to  251  milligrams 
per  square  foot,  as  against  about  4 milligrams.  The  only  difference 
between  the  treatment  of  the  animals  was  that  our  cattle  were  dipped 
in  plain  aqueous  arsenite  of  soda  (’16  ner  cent.  A2  03),  whereas  in 
Pitchford’s  dip  soap  and  paraffin  were  also  present. 

Further  consideration  of  the  significance  of  these  data,  in  regard 
to  the  theory  of  tick  destruction  by  arsenical  dips,  is  postponed  until 
further  data  are  obtained.  Meanwhile,  we  are  .satisfied  that  the 
earlier  figures  for  the  amount  of  arsenic  fixed  in  the.  skin  of  dipped 
animals,  are  vastly  too  high.  Worked  out  for  the  total  superficies 
of  the  beast,  the  amount  of  arsenic  fixed  in  the  shaved  hide,  or  skin 
proper,  would  be  about  7 to  12  grams  from  Pitchford’s  data,  but 
only  0-16  to  0-2  grams  from  bur  own  data.  It  is  noteworthy  that  the 
small  amount  of  fixed  arsenic  recorded  by  us  is  much  the  same  ten 
days  after  dipping  as  it  is  one  day  after. 

The  differences  recorded  for  the  hair  and  scurf  are  less  worthy 
of  comment  since  the  arsenic  concerned  is  mainly  arsenite  which  has 
dried  on.  and  the  presence  of  soup  in  Pitchford’s  dip  might  account 
for  the  higher  figures  for  merely  adherent  arsenic. 

f4)  W.  F.  Cooper  and  H.  E.  Laws  : i;  Some  Observations  on  the  Theory  and  Practice 
of  Dipping.”  Parasitology,  Vol.  8.  No.  2,  September,  1915. 
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For  the  sake  of  getting  an  approximate  idea  of  the  amount  of 
arsenic  adhering  to  the  hair  and  scurf,  the  carcase  of  another 
regularly  dipped  ox  was  examined.  One  square  foot  was  marked  off 
(hind  quarter),  clipped,  shaved,  and  then  cut  out. 

The  clipped  hair  was  soaked  in  water  for  half  an  hour,  filtered, 
and  washed.  The  filtrate  showed  -052  gm.  As2  Os,  and  the  rinsed 
hair  showed  -028  gm. — per  square  foot.  The  residue  of  short  hair 
and  scurf  removed  by  shaving  (with  soap),  showed  ’Oil  gm.  As.>  0* 
per  square  foot  more  or  less  “ fixed,”  and  -035  gm.  readily  removed 
by  washing  with  water. 

The  greater  proportion  of  the  arsenic  in  the  hair  and  scurf 
(total  -126  gm.  per  square  foot),  is,  therefore,  not  “ fixed,”  but  merely 
adherent.  The  shaved  hide,  or  skin  proper,  showed  only  -006  gm. 
As2  0;j  per  square  foot,  of  which  *0033  was  present  in  the  epidermis 
and  -0027  gm.  in  the  underlying  connective  tissue. 

Elimination  of  Arsenic  after  Oral  Dosing  and  after 
Intravenous  Injection 

Oral  Dosing. — Two  experiments  were  carried  out,  one  on  a 
sheep,  * and  one  on  a horse,  in  which  known  doses  of  sodium 
arsenite  were  administered  and  the  daily  elimination  in  faeces  and 
urine  then  followed  for  eight  days.  Table  5 shows  the  results:  — 


Table  5. 


Time  after  dosing. 

Sheep  : Weight  40  kilos. 

Dosed  with  Sodium 
arsenite  equivalent  to 
0'2  gm.  Asa  03,  in 
rice-dough  ball. 

Horse  : Weight  390  kilos. 

Dosed  with  Sodium 
arsenite  equivalent  to 
2-0  gm.  Asz  03,  in 
rice-dough  ball. 

Total  A s-j  0:,  in 

Total 

As2  0;t  in 

Urine, 

gm. 

Faeces, 

gm. 

Urine, 

gm. 

Faeces, 

gm. 

1st  day 

•023 

trace 

•026 

•008 

2nd  day  , . 

•071 

•0059 

•124 

•061 

3rd  day 

•038 

•0111 

•135 

3 -981 

> (slight 

4th  day 

•013 

•0035 

•008 

J diarrhoea) 

5th  day 

-0061 

•0029 

•035 

•085 

6th  day 

•0034 

•0021 

•021 

\ 048 

7th  day 

•0025 

•0015 

•Oil 

8th  day 

•0010 

•0009 

•005 

•003 

Total  in  8 days  . . 

•158 

•028 

•445 

1 -186 

= 79% 

— 140/ 

— /o 

= 23% 

= 59% 

Together 

93%  of 

the  dose 

82%  of  the  dose 

* For  extensive  data  on  the  sheep,  l.c.  1. 
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It  will  be  noted  that  for  the  sheep  the  elimination  of  arsenic  in 
the  urine  rises  for  the  first  48  hours,  then  diminishes  until  at  the 
end  of  eight  days  it  is  down  to  1 milligram  for  the  whole  24  hours’ 
output.  Bv  this  time  93  per  cent,  of  the  dose  has  been  excreted,  of 
which  79  per  cent,  appears  in  the  urine,  and  14  per  cent,  in  the 
faeces.  With  the  horse,  on  the  other  hand,  the  greater  part  of  the 
dose  has  been  eliminated  in  the  faeces;  23  per  cent,  in  the  urine 
and  59  per  cent,  in  the  faeces,  together  accounting  for  82  per  cent, 
of  the  dose.  Whether  the  remaining  18  per  cent,  unaccounted  for 
is  still  present  in  the  body,  or  is  largely  attributable  to  experimental 
error,  cannot  be  stated.  The  margin  of  error  in  such  “ balance  ex- 
periments ” is  often  considerable. 

The  behaviour  of  the  horse  is  interesting  and  rather  unexpected. 
The  data  for  the  sheep  are  undoubtedly  representative  since  they 
ar£  amply  confirmed  by  similar  results  published  by  one  of  us  iu 
another  connection,  (l.c.l).  A priori,  one  would  have  expected  the 
major  proportion  of  the  soluble  arsenite  administered  to  the  horse 
to  have  been  also  eliminated  in  the  urine,  and  it  remains  to  be  seen 
whether  the  behaviour  recorded  in  this  case  is  general  or  idiosyn- 
cratic. Provisionally  we  are  inclined  to  consider  it  abnormal,  al- 
though it  is  possible  that  the  intestinal  mucosa  of  the  horse  is  more 
sensitive  to  arsenic  than  in  the  case  of  the  sheep,  and  that  by 
stimulation  of  peristaltic  movement  the  arsenical  contents  of  the 
first  intestine  are  swept  on  into  the  second  and  opportunity  for  ab- 
sorption thereby  reduced.  The  dose  given  (2  gm.  may,  in  some 
cases,  prove  fatal),  was  somewhat  high  for  the  horse,  which  in 
general  appears  to  be  more  susceptible  to  soluble  arsenite  than  the 
sheep,  when  dosage  is  calculated  per  kilo  body-weight.  Probably  the 
elimination  of  smaller  doses  would  follow  more  closely  the  channel 
shown  for  the  sheep.  It  may  be  mentioned,  however,  that  a second 
experiment  was  carried  out  upon  a horse,  using  1 gm.  As2  0;, 
as  arsenite,  and  that  although  the  protocols  are  not  sufficiently  re- 
liable for  detailed  record  (owing  to  breakage  of  the  collecting  ap- 
paratus), they  point  in  the  same  direction,  and  suggest  a less  perfect 
intestinal  absorption  of  soluble  arsenic  in  the  horse  than  in  the 
sheep.  Whatever  be  the  explanation  in  the  individual  case  recorded 
here,  the  matter  is  worthy  of  further  investigation. 

It  should  be  added,  of  course,  that  the  rate  of  passage  of  arsenic 
into  the  intestine  is  probably  greater  in  the  horse,  which  has  only  one 
stomach-compartment,  than  in  the  case  of  ruminants  such  as  the 
sheep,  with  a four-compartment  stomach  system. 

Intravenous  administration. — Four  experiments  were  carried  out, 
one  to  determine  the  rate  of  elimination  of  injected  arsenic  in  the 
horse  and  compare  it  with  the  corresponding  data  previously  ob- 
tained for  the  sheep  (l.c.  1,  Table  9)  and  three  to  determine  and 
compare  the  distribution  of  injected  arsenic  over  the  tissues. 

In  the  experiment  designed  to  determine  rate  of  elimination 
after  injection,  only  O' 3 gm.  As2  0?,  as  arsenite  was  administered, 
but  in  spite  of  this  the  horse  suffered  from  shock,  lay  down  and 
damaged  the  collecting  apparatus,  so  that  collection  of  \irine  was  not 
quantitative  for  the  first  48  hours.  The  protocols  of  this  experiment 
must  therefore  l>e  left  over  for  confirmation.  Of  the  three  experi- 
ments showing  the  distribution  over  the  tissues  after  intravenous 
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injection  of  arsenic,  one  was  carried  ont  on  a cow,  one  on  a sheep, 
and  one  on  a horse.  The  data  for  all  three  cases  are  given  in  Table 
6,  in  which  the  arsenic  is  expressed  in  milligrams  per  100  grams  of 
tissue,  i.e.,  parts  per  hunrded  thousand,  and  in  milligrams  total  in 
the  whole  organ  concerned.  The  totals  for  blood  and  muscular 
tissue,  given  in  brackets,  are  approximately  assessed  on  the  assump- 
tion that  the  blood  constitutes  about  1 /12th  of  the  body-weight,  and 
the  total  muscular  tissues  about  half  (lean  animals).  This  serves  to 
give  a rough  notion  of  the  absolute  distribution  over  the  body. 


Table  6. 


Showing  distribution  of 
arsenic  in  the  tissues  after 
intrajugular  injection  of 
sodium  arsenite. 

Cow. 

Weight  560  kilos. 
Injected  with 

arsenite  equiva- 
lent to  1 gm. 
As.  0.3  Did  not 
die,  but  was  shot 
8 hours  later. 

Sheep. 

Weight  32  kilos. 
Injected  with 

arsenite  equiva- 
lent to  0-3  gm. 
As.  03.  Died  4 
hours  later. 

Horse. 

Weight  390  kilos. 
Injected  with 

arsenite  equiva- 
lent to  2 gm. 
As.  03.  Died  4:f 
hours  later. 

Tissue. 

Milligrams  As.  03. 

Milligrams  As.  03. 

Milligrams  As.  0:l. 

Per  100 
gm. 

Total. 

Per  100 
gm. 

Total. 

Per  100 
gm. 

Total. 

Liver 

•95 

69 

8-5 

47 

3-5 

175 

Kidneys 

•90 

17 

2-6 

2-9 

2-5 

34 

Spleen  . . 

•42 

6-5 

2-6 

3-3 

•91 

11  -6 

Heart 

•26 

12 

•80 

11  -2 

•43 

15 

Muscle  . . 

•22 

( -616  ?) 

•80 

(128  ?) 

43 

(830?) 

Lungs 

•26 

13 

1 -4 

9-8 

•48 

18 

Blood 

•08 

(37  ?) 

•51 

(13?) 

•20 

65 

Suprarenal  glands 

•28 

•14 

— 

■ — 

•90 

•4 

Nerve  (Sciatic).. 

(•05) 

— 

— 

— 

( -05) 

— 

Brain 

(•08) 

(•36) 

(•03) 

(•03) 

•10 

•6 

Bone  (femur)  . . 

trace 

appre- 

trace 

appre- 

trace 

appre- 

ciable 

ciable 

ciable 

Pericardial  fluid 

— 

— 

— 

— 

•30 

1 -4 

Bile 

•26 

21 

— 

— 

— 

— 

Intestinal  contents 

•07 

17 

•18 

•28 

•15 

39 

Urine  up  to  death 

5 0 

39 

7-3 

16 

— 

44 

Total  accounted  for  in 

829 

232 

1,234 

ctUUUt  JLUllI  "111  l/iitt  U1 

body-weight. 

= 83%  of  dose 

= 77%  of  dose 

l 

= 62%  of  dose 

The  table  explains  itself  and  little  comment  is  required.  It  will 
be  noted  that  in  all  cases  liver  tissue  has  fixed  most  arsenic  per  unit 
mass,  but  that  the  muscular  tissues  owing  to  their  dominant  bulk 
have  fixed  the  largest  absolute  amount.  The  fixation  by  the  kidneys 
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is  also  high  when  expressed  per  unit  mass,  but  that  by  the  blood  low, 
and  by  brain,  nerve,  and  bone,  very  low  indeed. 

A point  of  special  interest  is  the  fact  that  although  the  arsenic 
was  injected  straight  into  the  blood-stream,  small  but  easily  detected 
quantities  appear  in  the  faeces,  thus  pointing  either  to  a slight 
intestinal-hepatic  circulation,  or  to  slight  endosmosis  from  the 
mesenteric  blood  ; or  to  both. 

In  regard  to  the  proportion  of  the  injected  arsenic  which  is  re- 
covered in  the  tissues  analysed,  it  is  probable  that  the  balance  un- 
accountable for  is  distributed  over  the  tissues  not  examined,  which 
still  amount  to  about  one-fifth  of  the  body-weight.  A fair  margin 
of  experimental  error  must  be  allowed,  however,  in  this  class  of 
work,  where  a very  small  amount  of  arsenic  is  distributed  over  a. 
very  large  bulk  of  animal  tissues.  The  data  for  organs  such  as  the 
liver  have  a much  higher  degree  of  accuracy  than  those  for  muscular 
tissue,  which  cannot  be  properly  determined  without  inordinate  la- 
bour. A mixed  sample  of  miscellaneous  muscle  is  unsatisfactory, 
and  although  the  analytical  determinations  may  be  made  with 
reasonable  accuracy,  there  is  no  guarantee  that  different  muscles  do 
not  vary  considerably  in  the  extent  of  arsenic  fixation. 

These  data  only  give  us  information  concerning  the  distribution 
of  arsenic  after  intravenous  injection.  We  hope  to  extend  the  work 
and  follow  up  the  distribution  with  varying  doses  and  varying  mode 
of  entry  into  the  body.  Further  discussion  may  therefore  be  post- 
poned until  more  extensive  data  are  acquired. 

In  passing,  however,  the  data  for  arsenic . in  the  alimentary 
tract,  liver,  spleen,  and  kidneys,  of  a horse  destroyed  by  oral  ad- 
ministration of  arsenic,  may  be  given — Table  7. 

Table  7. 


Horse  : Weight  357  kilos.  Drenched  with  7-5  gm.  of  sodium  arsenite,  equivalent 
to  6 gm.  As2  03.  Died  9 hours  later. 


Material. 

Milligrams  As;  0:i 

Grams  As,  0:< 

per  100  grams. 

Total. 

Stomach  contents 

4 -4 

•39 

Large  Intestine  contents 

9-7 

4-34 

Small  Intestine  contents 

4-3 

•13 

Total  still  in  the  Tract 

— 

4 -86  grams 

Liver  . . . . . . , . 

3-25 

•121 

Kidneys  . . 

1 -22 

•019 

Spleen 

•75 

•0069 

Fortunately,  although  the  intestines  showed  marked  liyperaemia, 
and  the  contents  of  the  colon  were*  unusually  fluid,  there  had  been 
no  diarrhoea  and  no  loss  of  arsenic.  Deducting,  therefore,  the 
amount  of  arsenic  still  found  in  the  alimentary  tract  from  the 
amount  -administered  we  get  1-14  gm.  As2  03  absorbed.  Of  this, 
•121  gm  . is  found  in  the  liver;  concentration  3-25  parts  per  hundred 
thousand.  The  quantity  per  unit  mass  of  tissue  is  notably  lower  in 
the  case  of  the  kidneys  and  spleen. 
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TOXIC  DOSE. 

The  toxic  doses  given  in  the  text-books  for  arsenic  usually  refer 
to  arsenic  trioxide  powder,  the  generally  accepted  fatal  doses  being 
those  of  Kaufmann  : — 


Arsenious  oxide  powder. 

By  the  Mouth  : 
Grams. 

By  a Wound  : 
Grams. 

Horse 

10-45 

2-4 

Ox 

15-45 

2-4 

Sheep 

5 

•2-4 

— pigs,  dogs,  and  human  subjects,  being  regarded  as  more  suscep- 
tible when  dosage  is  expressed  per  kilo  body-weight. 

The  big  differences  between  oral  dosing  and  wound  admission, 
are  accounted  for  by  the  fact  that  arsenious  oxide,  although  fairly 
soluble  in  water,  dissolves  so  slowly  that  the  greater  part  of  the 
dose  is  eliminated  in  the  faeces  unal^sorbed.  Eor  the  dissolved  oxide, 
Kaufmann’s  figure  is  3 — 4 grams  for  the  horse. 

A few  animals  which  have  had  to  be  destroyed  from  time  to 
time,  have  been  used  for  testing  the  toxicity  of  sodium  arsenite,  i.e., 
dissolved  oxide.  According  to  the  results  obtained  1 gram  As2  0;i 
as  sodium  arsenite,  rapidly  absorbed  into  the  blood-stream,  may 
easily  prove  fatal  for  the  horse,  although  occasional  horses  can 
stand  considerably  higher  amounts. 

When  administration  is  oral  the  results  are  uncertain.  For 
horses  of  medium  weight,  one  gram  may  kill,  two  grams  is  very 
likely  to  kill,  and  three  grams  is  generally  certain.  We  have  one 
case  on  record,  however,  in  whicfii  a drench  containing  6 grams 
As2  0,  as  arsenite  was  given  by  the  mouth  with  no  apparent  ill- 
effect.  When  intravenous  injection  is  adopted  there  is  no  ambi- 
guity about  the  absorption,  and  1 gram  As2  Os  as  arsenite  (about 
2-5  mgs.  per  kilo),  usually  proves  fatal  on  the  day  of  administration 
—sometimes  within  a few  hours.  One  horse,  indeed,  showed  marked 
symptoms  of  intoxication  (non-fatal),  after  so  small  an  injection  as 
03  gm.,  while  another  showed  less  marked  symptoms  and  recovered 
after  an  injection  of  2 gm.  Individual  idiosyncrasy  can,  therefore, 
play  a considerable  role. 

In  regard  to  arsenious  oxide  it  is  interesting  to  note  that  one 
horse  was  dosed  with  1 gm.  of  the  powder,  and  another  with  2 gm. 
of  the  powder,  every  day  for  a fortnight  without  being  any  the  worse 
for  it.  Another  horse  received  4 gms.  daily  and  died  by  the  time 
24  gms.  had  been  administered.  A fourth  received  5 gms.  twice 
weekly  and  died  after  the  fourth  dose. 

It  seems  not  improbable  that  moderately  large  doses  repeated 
daily  would  be  more  toxic  than  the  same  total  amount  administered 
in  one  big  dose,  since  by  repeated  administration  the  alimentary 
tract  would  be  afforded  no  opportunity  of  freeing  itself  from  the 
slowly  soluble  powder.  This,  of  course,  would  not,  hold  for  re- 
peated administrations  of  definitely  sub-toxic  doses  either  of  arsenious 
oxide  or  sodium  arsenite,  and  the  question  of  “ acquired  tolerance  ” 
would  then  enter. 
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In  experimental  work  on  sheep  (l.c.l),  it  was  tound  that  death 
was  uncertain  with  anything  less  than  0’5  gm.  As2  03  as  arsenite 
(10  mg.  per  kilo)  administered  orally,  or  03  gm.  (6  mgs.  per  kilo) 
intrajugularly.  In  most  cases  0-2  gm. — 0-3  gm.  is  safe  by  the  mouth 
(5  mg.  per  kilo),  and  as  the  experience  with  'c  wire- worm  remedy  ” 
shows  0-1  gm  (2 — 3 mg.  per  kilo)  can  be  safely  administered  medici- 
nally in  dosing  flocks  against  Haemonchus  contortus. 

0-1  gm.  has  been  injected  intrajugularly  in  over  half  a dozen 
different  cases  without  symptoms  of  intoxication  being  shown,  and 
three  sheep  were  injected  with  0-2  gm.  without  disaster.  0-3  gm. 
injected  intrajugularly  was  rapidly  fatal  in  two  cases,  but  non-fatal 
in  a third,  although  symptoms  of  intoxication  were  shown. 

From  the  limited  data  at  disposal  for  cattle,  1 gm.  (2  mg.  per 
kilo),  appears  moderately  safe  by  intra  jugular  injection,  while  2 gm. 
is  uncertain — some  animals  tolerating  it  and  others  succumbing  on 
the  day  of  injection.  Effects  of  oral  administration  of  soluble 
arsenic  are  more  erratic  with  cattle,  owing  partly  to  idiosyncrasy 
and  partly  to  the  fact  that  the  dose  may  pass  direct  to  the  abomasum 
in  one  case,  and  indirectly  through  the  rumen  in  another.  In  the 
former  case  the  arsenic  reaches* the  intestine  sooner  and  is  more 
rapidly  absorbed  ; in  the  latter  the  dose  may  be  diluted  down  in  the 
rumen  and  passed  on  for  absorption  much  more  slowly. 
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fRead  before  S.  Afric.  Assoc.  Adv.  Science.  Johannesburg,  1918.  lly  jiermission  of 
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Behaviour  of  Bacteria  towards  Arsenic.! 


BY 

H.  H.  Giieen,  D.Sc.,  and  N.  II.  Kestell,  B.A.* * 

From  the  Yeterinarv  Research  Laboratories,  Pretoria. 

(Abbreviated  Preliminary  Paper). 

A cursory  orientation  of  the  general  distribution  of  arsenic- 
resistant  bacteria  has  been  commenced,  and  several  highly  tolerant 
organisms  are  described.  A preliminary  study  of  the  significance 
of  arsenic-resistance  as  a group  characteristic  is  made,  although  the 
data  are  limited  by  the  fact  that  no  bacterial  museum  was  available. 

Two  organisms,  B.  arsenoxydans.  and  B.  arsenreducens,  respon- 
sible for  oxidation  of  arsenite  and  reduction  of  arsenate  in  arsenical 
dipping  tanks,  have  been  previously  described  by  one  of  us,  but  very 
little  detailed  work  has  yet  been  published  in  regard  to  the  general 
behaviour  of  bacteria  towards  arsenic. 

The  method  adopted  was  simply  to  make  plate  cultures  from 
soil,  air,  faeces,  and  tank  dip,  on  ordinary  agar  and  on  agar  con- 
taining quantities  of  sodium  arsenite  varying  from  O'  1 per  cent,  to 
0'5  per  cent.  Asa  Og  equivalent.  Arsenite-resistant  organisms  were 
then  isolated  from  one  set  of  plates  and  non-resistant  colonies  picked 
off  from  the  others.  Isolation  of  infrequently  occurring  bacteria  by 
enriching  methods  has  not  yet  been  carried  out. 

Aerial  Distribution. — Two  minute  exposures  to  laboratory  air  and 
stable  air  gave  varying  results.  On  the  ordinary  plates  miscellaneous 
colonies  developed,  but  for  the  most  part  tliese  were  non-resistant. 
On  0.1  per  cent  .arsenite  plates  B.  subtilis  was  suppressed,  while  on 
plates  containing  over  0.2  per  cent  to  0.3  per  cent.,  the  only  sur- 
viving colonies  were  moulds  and  yeasts.  On  one  plate  containing 
0-5  per  cent,  of  arsenite  and  exposed  to  stable  air,  a few  colonies  of 
the  putidum  group  appeared. 

Soil. — Cultures  were  plated  from  soil  taken  from  a shrub  bed. 
The  dominant  types  appearing  on  ordinary  agar  belonged  to  the 
mesentericus-rm/coides  group,  although  several  other  forms,  including 
a streptothrix,  appeared.  On  arsenified  plates  no  colonies  developed, 
even  at  concentrations  as  low  as  0 • 1 per  cent.  As^  0;,  as  arsenite, 
and  at  dilutions  showing  as  many  as  100  colonies  on  ordinary  agar. 
Arsenite-resistant  organisms  of  the  type  which  grow  readily  on  agar 
are,  therefore,  not  frequent  in  soil.  It  is  probable  that  recently- 
dunged  soil  would  show  more,  and  it  is  not  unlikely  that  infrequent 
forms  could  be  demonstrated  by  enriching  methods. 

Faeces. — A mixed  sample  of  stable  manure  was  taken  for  ex- 
amination'. At  dilutions  of  one  per  hundred  thousand  tin*  colonies  on 

t Read  before  S.  Afric.  Assoc.  Adv.  Science.  Johannesburg,  1918.  By  permis- 
sion of  Director  of  Veterinary  Research. 

* Honorary  Research  Worker,  University  long  vacation.  1917  1918. 
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ordinary  agar  were  too  numerous  to  be  counted  ; on  0-1  per  cent, 
arsenite  agar  44  colonies  developed,  and  on  0-3  per  cent,  arsenite  9 
colonies  appeared.  At  dilutions  of  one  per  ten  million,  20  colonies 
appeared  on  ordinary  agar,  and  2 colonies  on  0-1  per  cent,  arsenite 
agar,  while  the  0-3  per  cent,  arsenite  plate  remained  clean.  Aver- 
aging the  numbers  for  nine  plates,  it  was  apparent  that  about  90 
per  cent,  of  the  total  flora  capable  of  growing  on  agar  were  sup- 
pressed by  arsenite  in  low  concentration.  -About  10  per  cent,  proved 
l-esistaut  to  O'l  per  cent.  As2  0;f  as  arsenite,  and  about  1 per  cent, 
were  capable  of  tolerating  0-3  per  cent,  or  more.  The  intolerant 
forms  included  members  of  the  coli  group,  while  the  most  highly  re- 
sistant form  belonged  to  the  putidum  family. 

Cattle  Dip. — Seven-day  “ laboratory  strength  ” containing  0T0 
per  cent.  As2  03  as  arsenite.  Two  series  of  platings  were  carried 
out,  one  about  a week  after  making  up  the  tank  afresh  and  a few 
days  after  the  first  cattle  dipping,  the  other  about  a month  later 
when  the  arsenic-resistant  flora  had  established  itself.  In  the  first 
series  the  bacterial  count  was  naturally  low,  and  amounted  only  to 
about  four  million  per  cubic  centimetre.  The  count  on  0-2  per  cent, 
arsenite  agar  was  still  lower,  thus  suggesting  that  certain  organisms 
were  capable  of  surviving  in  presence  of  arsenite  without  being  able 
to  multiply  freely.  In  the  second  plating  of  older  dip  the  bacterial 
numbers  had  risen  to  about  one  hundred  million  per  cubic  centimetre, 
and  all  forms  were  arsenic  resistant.  Apparently  the  non-resistant 
forms,  introduced  in  the  faeces  of  the  dipped  stock,  had  died  out, 
leaving  the  tolerant  forms  to  develop  and  dominate  the  tank. 
Seven  different  species  were  isolated,  of  which  the  most  frequent 
belonged  to  the  putidum  group,  and  the  least  frequent  to  the  group 
represented  by  the  earlier  described  B.  arsenreducens.  A few  or- 
ganisms isolated  in  the  course  of  the  work  were  then  tested  in  more 
detail,  adding  four  pathogenic  members  of  the  coli  group  procured 
from  the  Director  of  Medical  Research  in  Johannesburg. 

(1)  Subtilis  Group. — B.  subtilis,  B.  mesentericus,  B.  mycoides, 
and  B.  anthracis,  were  examined.  All  proved  sensitive  to  arsenite, 
being  inhibited  by  concentrations  of  less  than  0-05  per  cent,  in  broth 
media  and  altogether  suppressed  by  concentrations  above  this.  Some- 
what more  tolerant  of  arsenate,  although  inhibited  by  0-2  per  cent. 

(2)  Colon-typhoid  Group. — The  members  tested  included  B.  coli. 
B.  enteriditis,  B.  painty phosus  A.,  B.  paratyphosus  B. , B.  typhosus, 
and  B.  alcaligenes,  i.e.,  representatives  from  the  species  capable  of 
fermenting  several  sugars,  through  those  which  produce  acid  with- 
out fermentation,  to  those  which  produce  neither  acid  nor  gas. 

The  limit  of  tolerance  was  found  to  be  very  low,  ranging  only 
from  0- 05  per  cent,  to  O'l  per  cent.  As2  03  as  arsenite  bouillon, 
although  there  was  the  suggestion  that  B.  alcaligenes  might  be 
educated  up  to  tolerance  for  somewhat  higher  concentrations. 
Neither  oxidation  of  arsenite  nor  reduction  of  arsenate  was  shown 
by  any  of  the  species  examined.  In  this  connection,  it  may  be  re- 
called that  B.  arsenreducens,  which  tolerates  over  1 per  cent,  of 
As2  0;j  as  arsenite  and  reduces  arsenate  with  great  vigour,  has  the 
group  number  222-2333033  and  falls  into  the  typhosus  branch  of  the 
colon  family.  Its  existence  therefore  precludes  any  generalisation 
concerning  the  tolerance  of  the  group  towards  arsenite,  although  it 
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is  apparent  that  the  family  as  a whole  is  intolerant.  The  resistance 
towards  arsenate  is  much  greater  than  towards  arsenite. 

(3)  Butidum  Group. — B.  pyocyaneus,  B.  fluorescens  liquifaciens, 
B.  fluorescens  non-liquifaciens,  and  a non-fluorescing  variety  isolated 
from  tank  dip.  All  proved  highly  tolerant  of  arsenite.  The  strains 
of  fluorescens  non-liquifaciens  isolated  from  tank  dip  were  capable 
of  growing  freely  in  1 per  cent,  arsenite  bouillon,  and  were  not 
completely  suppressed  by  1.5  per  cent.  With  B.  pyocyaneus  in- 
hibition of  growth  was  noted  at  0.5  per  cent,  but  by  subcultivation 
into  media  of  gradually  increasing  concentration  a tolerance  for  1 
per  cent,  arsenite  was  established.  Still  higher  concentrations  of 
arsenate  permitted  of  free  growth.  Although  highly  tolerant  to- 
wards arsenic,  neither  oxidation  of  arsenite  nor  reduction  of  arsenate 
was  effected. 

(4)  Miscellaneous  imperfectly  grouped  organisms : — 

(a)  Cocci. — Two  chromogenic  cocci,  probably  M.  roseus  and  M. 
aurantiacus,  showed  a low  tolerance  for  arsenite,  being  inhibited  by 
the  presence  of  0-1  per  cent,  in  bouillon. 

A coccus  of  American  group  number  212-3333023,  about  0 '5p  in 
diameter,  isolated  fiorn  cattle  faeces,  was  found  to  grow  freely  in  O' 2 per 
cent.  As2  Og  as  arsenate  in  bouillon,  but  to  be  inhibited  by  0-5  per 
cent.  As2  0;i  as  arsenite.  A similar  non-chromogenic  coci  us,  isolated 
from  cattle  dip,  was  found  capable  of  tolerating  ten  times  this  concentra- 
tion of  arsenite — 0 5 per  cent.  As2  0;!. 

(h)  Sarcina. — A yellow  sarcina  221-3332523,  isolated  from  labor- 
atory air,  and  probably  an  atypical  sarcina  flava,  could  tolerate  0-1 
per  cent.  As2  03  as  arsenite  bouillon  ; but  not  0-2  per  cent. 

(c)  Bacteria. — A yellow  bacterium,  isolated  from  a plate  ex- 
posed to  stable  air,  grew  easily  in  0-2  per  cent.  As2  03  as  arsenate, 
but  was  inhibited  by  0-05  per  cent,  as  arsenite.  Precise  identifica- 
tion was  not  possible  without  a comparative  collection,  but  the 
organism  may  be  briefly  described.^*  Group  number  in  the  Ameri- 
can sjstem  of  classification  211-3332613  ; polymorphic  rods  about 
•3 p in  breadth  and  -7/t  .x  "2/u  in  length.  Non-motile  and  Gram- 

negative. Growth  rapid,  colonies  on  agar  reaching  2 mm.  in  48 
hours  and  extending  to  4 mm.  in  the  course  of  a week  ; colonies 
round  with  entire  edges  and  amorphous  interior.  Growth  on 

agar  slopes  light  transparent  yellow,  keeping  closely  to  the 

track  of  the  loop  ; later  becoming  light  transparent  orange, 
smooth,  shiny,  and  viscid;  finally  developing  a brown  tint.  Strong- 
ly proteoyltic ; stratiform  liquefaction  of  milk  complete  within  a 
week.  Stratiform  liquefaction  of  gelatine  stab  complete  in  five  days 
at  22°  C.  Agar  stab  uncharacteristic,  thick  and  spreading  on  the 
surface,  filiform  below.  Growth  on  potato  good,  more  opaque, 
viscid,  and  of  orange  colour.  Growth  in  bouillon  rapid,  viscid,  with 
incoherent  surface  film,  and  thick  slimy  sediment.  Tndol  produc- 
tion marked.  Cheesy  faecal  odour  marked  but  not  very 

characteristic. 

Five  different  non-sporulating  organisms,  highly  tolerant  of 
arsenite,  were  isolated  from  the  dipping  tank  or  from  cattle  faeces, 
in  addition  to  B.  arsenreducens  and  B.  fluorescens  already  mentioned. 
These  are  similar  in  biochemical  characteristics  and  are  of  frequent 
occurrence  in  arsenical  dips.  They  grow  readily  in  media  contain- 
ing 0-8  per  cent. — 1-2  per  cent.  As2  0 3 as  sodium  arsenite,  and 
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tolerate  still  higher  concentrations  of  arsenate,  but  neither  oxidise 
arsenite  nor  reduce  arsenate.  Three  of  them  have  the  same  group 
number  in  the  classification  system  of  the  Society  of  American  Bac- 
teriologists, but  are  morphologically  different. 

«.  212 ' 3332033. — Actively  motile  rods  generally  -4/i  x 1 5/t, 
but  varying  from  V to  3/i  in  length.  Lopotrichic,  usually  with  four 
flagella.  Marked  tendency  to  long  chain  formation.  Gram  nega- 
tive. Stains  easily  with  ordinary  dyes,  usually  in  bipolar  fashion. 
Growth  fairly  rapid,  colonies  reaching  2 mm.  in  three  days,  raised, 
translucent,  shiny,  with  crenate  edges  and  granular  interior.  Growth 
on  agar  slope  good  in  three  days,  translucent  and  slightly  headed  at 
first;  later  flat,  smooth,  more  opaque,  butyrous  but  easily  detached 
with  a needle.  Agar  and  gelatine  stabs  uncharacteristic,  filiform, 
with  good  but  rather  thin  surface  growth.  Turbidity  in  bouillon  in 
24  hours,  with  fairly  abundant,  easily  dispersed  sediment  in  3 days. 
No  indol  production.  Odour  uncharacteristic.  On  potato,  growth 
is  slow,  scanty  and  uncharacteristic.  Litmus  milk  goes  slightly 

alkaline  but  is  otherwise  unchanged.  Sugar  bouillon  goes  slowly 

alkaline.  Grows  freely  in  arsenite  bouillon  up  to  0-8  per  cent. 
As2  03,  but  inhibited  by  concentrations  above  1 per  cent. 

/3.  212  3332033. — Non-motile  organisms  of  cocco-bacterial  habit  ; 
dominant  form  a slightly  oval  coccus  -8/*  x 6//,  especially  in  arsenite 
bouillon.  In  ordinary  bouillon,  and  sometimes  on  agar  slopes,  may 
show  rod  forms  up  to  2/u  in  length.  Weakly  Gram-positive.  In 
general,  growth  characters  not  unlike  a,  but  with  colonies  slightly 
umbonate  and  with  entire  edges.  Potato  growth  abundant,  flat,  and 
greyish-white.  Gealtine  stab  not  characteristic;  filiform-echinulate 
with  a fairly  dense  surface  disc.  Litmus  milk  goes  alkaline  from 
the  surface  downwards  and  the  litmus  is  bleached  from  below; 
otherwise  unchanged.  Grows  freely  in  arsenite  bouillon  up  to  con- 
centrations of  1 per  cent.  As2  03. 

7.  212  3332033. — Non-motile  organism  of  dominantly  bacteria^ 
habit,  -3/t  to  in  breadth  and  -8/i  to  2/t  in  length.  Similar  in  general 
growth  characters  to  /?,  but  colonies  grow  rather  more  slowly  and 
are  more  opaque  in  the  centre.  Agar  growth  is  more  viscid  and 
potato  growth  is  feeble.  Bouillon  growth  is  also  somewhat  different 
and  a marked  tendency  to  flaky  film  formation  is  shown.  Litmus 
milk  remains  practically  unchanged.  Grows  freely  in  arsenite  bouil- 
lon up  to  concentrations  of  1 per  cent.  As2  03  but  is  inhibited  at  1-5 
per  cent. 

S.  212  3333033. — Vigorously  motile  with  two  to  four  unipolar 
flagella  Breadth  3«  to  -5/t,  length  6/t  to  2/i.  Gram  negative. 
Bouillon  turbid  in  24  hours;  flaky,  easilv  dispersed  sediment  a few 
days  later;  goes  alkaline.  No  Indol.  Agar  colonies  1 — 2 mm.  in 
48  hours  and  up  to  3 mm.  in  a few  days;  round,  glistening,  fairly 
translucent  and  sometimes  iridescent  at  first,  edge  entire  or  slightly 
undulate,  interior  granular.  Growth  on  agar  slope  rapid,  abundant, 
flat,  grey-white,  glistening,  soft  but  not  viscid,  at  first  keeping  fairly 
close  to  the  track  of  the  loop ; water  of  condensation  clear,  with 
white  sediment.  Little  or  no  odour.  Stab  culture  is  filiform  and 
uncharacteristic,  with  slowly  spreading  surface  growth.  Litmus 
milk  goes  slowly  but  markedly  alkaline;  little  if  any  clarification. 
Growth  on  potato  is  good,  translucent  and  soft  at  first,  later  denser 
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and  more  opaque ; non-chromogenic  at  first  but  yell owisli-br own  otter 
a week  or  two.  Grows  readily  in  bouillon  containing  1 per  cent. 
As2  03  as  sodium  arsenite. 

c.  212-333. 1023. — Grows  readily  in  *8  per  cent.  As2  03  as  arsen- 
ite bouillon  but  not  in  1 per  cent.  Resembles  5 in  morphology  and 
general  characteristics.  Is  distinguished  by  single  unipolar  flagella, 
delicate  but  characteristic  surface  film  formation  in  bouillon,  distinct 
amylolytie  action,  well-marked,  pinkish-brown  growth  on  potato,  and 
more  villous  growth  in  gelatine  stab. 

(d)  Streptothrix  Group. — Two  members  were  examined,  one 
isolated  from  soil,  and  one  pathogenic  streptothrix  producing  skin 
lesions  in  sheep.  Both  were  intolerant  of  arsenite,  failing  to  grow 
in  bouillon  containing  OT  per  cent.  Ap2  03. 

(e)  Yeasts. — -No  yeasts  were  identified  and  subjected  to  examin- 
ation, but  several,  including  a pink  yeast  occurring  in  dip  and 
faeces,  were  found  growing  on  agar  plates  containing  0-5  per  cent. 
As2  03  as  arsenite.  Yeasts  in  general  are  known  to  be  fanly  toler- 
ant of  arsenic. 

(/)  Moulds. — Several  moulds  cropped  up  on  arsenical  plates  but 
were  not  studied  in  detail.  Penicillium  glaucum  was  found  capable 
of  tolerating  at  least  l per  cent,  of  arsenite.  It  would  appear  . that 
most  moulds  tolerate  arsenic  fairly  well  although  limits  of  tolerance 
do  not  seem  to  be  recorded  in  the  literature  accessible  to  us.  The 
references  accessible  to  us  deal  only  with  the  production  of  organic 
derivatives  of  arsine ; work  in  which  low  concentrations  of  arsenic 
were  employed. 

Summary . 

Differences  in  tolerance  of  different  bacteria  for  arsenic  are  very 
marked.  Many  which  are  fairly  tolerant  of  arsenate  are  relatively 
sensitive  to  arsenite.  Certain  groups  are  characteristically  sensitive, 
c.g.,  the  subtihs  group,  of  which  the  four  leading  representatives 
were  tested  and  all  found  intolerant  of  0-05  per  cent,  of  As2  03  as 
sodium  arsenite  in  broth.  Other  groups,  notably  the  putidum 
family,  can  tolerate  from  ten  to  twenty  times  this  concentration, 
some  members  growing  freely  in  1 per  cent,  arsenite  broth.  The 
colon-typhoid  group  is  sensitive  as  a family  but  has  at  least  one  out- 
standing exception  in  71.  arsenveducens , and  other  resistant  mem- 
bers probably  exist.  Resistance  to  arsenic  is,  therefore,  not  a rigor- 
ous group  characteristic,  although  it  is  probably  as  characteristic  as 
any  other  biochemical  feature  and  might  find  a place  in  diagnostic 
bacteriology.  Apart  from  the  members  of  the  putidum  group  five 
highly  resistant  bacteria  (i.e.,  non-sporulating  rod  forms)  are  de- 
scribed, but  not  named. 

Of  four  cocci  tested  three  were  found  sensitive  and  one  tolerant. 
Two  members  of  the  streptothrix  group  were  both  sensitive.  I easts 
and  moulds  generally  show  a high  degree  of  tolerance. 

Although  over  a dozen  arsenic  resistant  species  of  bacteria 
were  examined,  only  two  showed  any  chemical  activity  towards 
arsenic;  the  earlier  described  B.  arsenoxydans  which  oxidises  arsen- 
ite to  arsenate  and  B.  arsenred ucens  which  reduces  arsenate  to 
arsenite.  The  others  were  merely  tolerant.  There  is  no  discernable 
relationship  between  arsenate  reduction  and  nitrate  reduction. 
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Arseuite  resistant  bacteria  are  infrequent  in  soil  but  fairly  fre- 
quent in  faeces.  About  10  per  cent,  of  the  bacterial  count  of  fresh 
stable  manure  were  found  moderately  tolerant,  and  about  1 per 
cent,  highly  tolerant.  In  arsenical  dipping  tanks  an  automatic 
enriching  of  resistant  faecal  bacteria,  and  suppression  (or  metamor- 
phosis?) of  sensitive  forms  takes  place. 


Note. — The  numbers  in  the  text  have  been  referred  to  as  those  representing  the 
salient  features  of  an  organism  in  the  Group  classification  of  the  American  Society  of 
Bacteriologists.  For  the  benefit  of  those  who  do  not  use  this  system  regularly,  the  key 
may  be  given  here  : — 
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Endospores  produced. 

Endospores  not  produced. 

Aerobic. 

Facultative. 

Anaerobic. 

Gelatin  liquefied. 

Gelatin  not  liquefied. 

Acid  and  gas  from  dextrose. 

Acid  without  gas  from  dextrose. 

No  acid  from  dextrose. 

No  growth  with  dextrose. 

Acid  and  gas  from  lactose. 

Acid  without  gas  from  lactose. 

No  acid  from  lactose. 

No  growth  with  lactose. 

Acid  and  gas  from  saccharose. 

Acid  without  gas  from  saccharose. 

No  acid  from  saccharose. 

No  growth  with  saccharose. 

Nitrates  reduced  with  evolution  of  gas. 
Nitrates  not  reduced. 

Nitrates  reduced  without  gas  formation. 
Fluorescent. 

Violet  chromogens. 

Blue  chromogens. 

Green  chromogens. 

Orange  chromogens 
Red  chromogens. 

Brown  chromogens 
Pink  chromogens. 

N on  -chromogeni  c . 

Diastasic  action  on  potato  starch,  strong. 
Diastasic  action  on  potato  starch,  feeble. 
Diastasic  action  on  potato  starch,  absent. 
Acid  and  gas  from  glycerin. 

Acid  without  gas  from  glycerin. 

No  acid  from  glycerin. 

No  growth  with  glycerin. 


Hence  the  number  212  -3332033  for  the  motile  arsenic-resistant  organism  of  page 
704  signifies  that  it  is  non-sporulating,  aerobic,  does  not  liquefy  gelatin,  produces  neither 
acid  nor  gas  from  dextrose,  lactose,  or  saccharose,  does  not  reduce  nitrate,  is  non- 
chromogenic,  has  no  diastasic  action  on  starch  and  produces  no  acid  from  glycerin. 
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Order  ANOPLURA. — Leach. 

Sub-order  SIPHUNCULATA.— Meinert. 

Genus  Haematopinus . — Leach. 

L . Haematopinus  taurotragi. — Cummings. 

H.  taurotragi,  Cummings,  Bull.  Ent.  Res.,  Yol.  5,  Pt.  2,  pp. 
155—159,  f.  1—2  (1914). 

Three  females  and  three  males  of  this  species  were  sent  by  Mr. 
Hill,  of  Maritzburg,  taken  from  an  Eland  ( Taurotragus  oryx ) in 
the  Drakensburg,  Natal. 

Genus  Linognathus. — Enderlein. 

1.  Linognathus  stenopsis. — Burmeister. 

Pediculus  stenopsis,  Bunn.,  Gen.  Rliyn.,  No.  3 (1838). 

L.  africanus,  Kellogg  and  Paine,  Bull.  Ent.  Res.,  Yol.' 2,  Pt.  2, 
p.  146,  PI.  4,  f.  1,  5 (1911). 

A number  of  females  were  forwarded  to  the  Laboratory  for  iden- 
tification by  Mr.  W.  Perry,  Sheep  Inspector,  who  took  them  off  a 
sheep  at  Kuruman,  Cape  Province.  Although  this  species  is  a com- 
mon parasite  on  goats  it  has  only  been  recorded  from  sheep  on  one 
other  occasion,  when  Kellogg  and  Paine  recorded  it  from  specimens 
taken  off  a sheep  by  J.  J.  Simpson  at  Abeokuta,  Southern  Nigeria, 
under  the  name  L.  africanus. 

2.  Linognathus  tibialis. — Piaget. 

H . tibialis,  Piaget,  Les  Pediculines,  p.  646,  PI.  52,  f.  8 (1880). 

Several  females  taken  off  an  Impala  (Aepyceros  melampus)  in 
the  Rustenburg  District,  Tr.  (AY.  Powell). 

3.  Linognathus  tibialis  car.  en chore. — Waterston. 

A.  tibalis  var.  euchore,  Waterston,  Ann.,  S.  African  Mus.,  Vol. 
x.,  Pt.  ix.,  p.  275  (1914). 

Several  females  taken  off  an  Impala  (Aepyceros  melampus)  along 
with  the  above  specimens;  also  several  females  taken  from  a Steen- 
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buck  ( Raphiceros  campestris ) in  the  Rustenburg  District,  Tr.  (W. 
Powell). 

Through  the  kindness  of  Dr.  Peringuey,  who  kindly  allowed  me 
to  examine  the  collection  of  Anoplura  in  the  South  African  Museum, 
I have  been  able  to  compare  these  specimens  with  the  type  female, 
and  found  that  they 'agree  perfectly,  except  that  the  gonopods  are 
very  slightly  different  in  shape.  However,  I think  it  is  advisable  to 
place  them  here  until  I have  had  an  opportunity  of  comparing1  the 
males. 

3.  Linognathus  ungulatus. — Piaget. 

H.  ungulatus,  Piaget,  Les  Pediculines,  Suppl.  p.  144  PI.  X-Y, 
f.7  (1885). 

Several  females  taken  off  a Duiker  ( Cephalophus  grimmi)  in  the 
Rustenburg  District,  Tr.,  5/8/1917  (Powell). 

This  species  has  previously  been  recorded  from  Cephalophus 
natalensis,  C.  nigrifrons  and  Ceplialoplius  sp. 

Genus  Lino  gnathoides . — C u mm  in  gs . 

This  genus  contains  five  species  recorded  from  Muridae  (Rats 
and  Mice)  and  Sciuridae  (Squirrels).  To  these  I am  now  adding  a 
sixth,  reported  to  have  been  taken  off  an  undetermined  species  of  mon- 
goose (Viverridae)  at  Bloemfontein,  O.F.S.,  on  the  2/6/1914,  by  Mr. 
J.  C.  Faure.  There  can  he  little  doubt,  however,  that  they  were  col- 
lected from  a Ground  Squirrel  ( Geoscirus  capensis ),  which  Mr.  Haag- 
ner,  Director  of  the  Pretoria  Zoo,  informs  me  is  very  common  in  the 
Bloemfontein  district,  and  which  might  be  easily  mistaken  for  a mon- 
goose by  anyone  not  familiar  with  these  animals.*  Mr.  Ferris,  of  the 
Stanford  University,  California,  writes  me  that  he  has  examined  nume- 
rous Yiverridae  for  parasites,  and  only  found  T nchodectes  on  them. 
Likewise,  I have  only  found  Trichodectes  on  several  species  of  mon- 
gooses which  I have  examined.  This  new  species  can  be  easily  dis- 
tinguished by  the  presence  of  a transverse  eliitinized  plate  on  the  ven- 
tral surface  of  the  first  abdominal  segment,  the  male  genitalia,  and 
the  female  genital  plate,  etc. 

Lino  gnathoides  faurei.  nov.  sp. 

Plate  1,  figs.  2,  a,  b;  plate  7,  fig.  3. 

Female. — The  head  resembles  that  of  the  male  in  shape,  which 
is  shown  in  fig.  2.  It  is  brown  in  colour,  except  round  the  margins 
of  the  antennae  where  it  is  pale.  The  temporal  margins  are  slightly 
darker,  and  there  is  a dark  spot  on  each  side  of  the  forehead  in 
front,  and  another,  darker  still,  in  each  ocular  emargination . On 
the  pre-antennal  area  there  are  two  hairs  on  each  side  of  the  rostrum, 
one  slightly  longer  close  to  these  on  each  side,  and  another  a little 
further  back  just  inside  the  margin  on  the  ventral  surface.  On  the 
lateral  margins  there  are  four  hairs  on  each  side,  one  of  which  is 
situated  on  the  ventral  surface,  a short  distance  from  the  margin. 
Between  the  antennae  there  is  a hair  on  each  side  of  the  middle  line 
on  the  ventral  surface.  Behind  the  antennae,  on  the  dorsal  surface, 

♦Since  this  paper  went  to  press  I have  received  two  females  taken  off  Xerus 
( Geoscirus ) capensis  by  Mr.  Austen  Roberts  at  Bothaville,  O.F.S.,  on  the  21.5.20. 
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there  is  a minute  hair  on  each  side  within  the  lateral  margin  at  a 
short  distance  behind  the  antennae,  and  another  in  each  ocular  emar- 
gination.  On  the  temples  there,  is  a longish  hair  near  the  anterior 
margin,  and  another  similar  hair  and  a long  bristle  situated  further 
back  close  together.  The  antennae  resemble  those  of  the  male,  ex- 
cept that  the  distal  anterior  angle  of  the  third  segment  does  not  pro- 
ject, and  there  is  no  spine.  The  mouth-parts  resemble  those  of  L. 
spermophila,  Cummings  (ride  Bull.  Ent.  Res.  Yol.  Y,  Pt.  2,  1914). 

The  thorax  is  brown  in  colour,  and  gradually  broadens  out  pos- 
teriorly. dust  inside  the  spiracle  on  the  mesonotum  there  is  a long1 
bristle?  The  sternal  plate  is  well  defined  and  is  figured  on  Plate  1. 

J^egs. — The  claws  of  the  anterior  pair  are  bifid  at  the  apex. 

The  ahdo  men  is  elongated-oval  in  shape,  and  without  tergal  and 
sternal  plates,  except  that  there  is  a narrow,  brown,  transverse  plate  on 
the  ventral  surface  of  the  first  segment.  The  sutures  between  the  seg- 
ments are  indistinct,  and  are  not  visible  in  specimens  mounted  in 
Canada  balsam.  On  the  dorsal  surface  there  are  two  rows  of  hairs  on 
segment  1 ; on  segment  2 there  appears  to  be  only  one  row,  and  two 
rows  on  each  of  the  segments  3 to  8.  Segment  9 is  brown  in 
colour,  with  four  hairs  situated  on  each  side  posteriorly  in  a longi- 
tudinal line.  On  each  segment  there  is  a narrow  bare  patch  between 
the  hairs  on  the  middle  area  and  those  on  the  pleural  area. 

On  the  ventral  surface  there  is  one  row  of  hairs  on  the  first  seg- 
ment, and  two  rows  on  each  of  the  segments  2 to  7 ; those  on  seg- 
ment 2 forming  a more  or  less  dense  patch  on  each  side.  On  seg- 
ment 8 there  are  about  five  minute  hairs  in  the  middle  of  the  genital 
plate.  On  the  apical  segment  there  are  three  or  four  hairs  on  each 
side  on  the  posterior  margin,  and  above  these  there  is  a strong 

snine  with  a hair  on  each  side,  the  inner  one  being  minute. 

The  genital  plate  is  shaped  as  in  fig.  3 on  plate  7.  At  its  apex 
there  are  two  long  claw-like  projections,  one  of  which  is  longer  than 
the  other.  The  gonopods  each  bear  a bristle  and  two  minute  hair's  on 
their  posterior  margins. 

The  pleural  plates  are  present  on  the  second  to  eighth  segments, 
and  immediately  beneath  the  seventh  plate  there  is  a small  round 
plate  with  eight  hairs  (see  Plate  1,  fif?-  2a). 

Male.—  The  male  differs  from  the  female  in  being  smaller; 

having  the  third  segment  of  the  antennae  produced  at  its  distal 
anterior  margin  with  a spine,  and  in  the  chaetotaxy  of  the  abdomen. 
On  the  dorsal  surface  of  the  abdomen  there  is  only  one  row  of  hairs 
on  the  segments  1 to  8.  Those  of  the  first  row  may,  however,  belong 
to  the  thorax.  On  segment  9 there  are  three  hairs  on  each  side,  and 
two  or  three  small  ones  in  the  middle.  The  apex  is  produced  into 
a rectangular  flap  with  several  hairs  on  its  margin. 

On  the  ventral  surface  there  is  a single  row  of  hairs  on  segments 
1 to  fi.  On  segment  7 there  are  five  hairs  in  the  middle  and  one  on 

each  side.  On  segment  8 there  are  two  hairs — one  on  each  side  of 

the  basal  plate.  On  the  sides  of  the  apical  segment  the  pleurae  are 
produced  into  two  long  claw-like  processes,  one  on  each  side,  con- 
verging inwards,  but  not  meeting  at  the  apex.  On  each  of  those 
processes  there  are  five  hairs. 
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Measurements. 


Female. 

Male. 

Length. 

Width. 

Length. 

Width. 

Head 

•48 

•33 

•45 

■31 

Thorax 

•21 

•53 

•18 

•5 

Abdomen 

1 -46 

1 06 

1 11 

■86 

Total 

2 -15  mm. 

1 -74  mm. 

SUBORDER  MALLOPHAGA. 

Genus  M enopon. — Nitzsch. 

1.  M enopon  gallinae. — Linne. 

Pedi cuius  gallinae,  Linne,  Syst.  Nat.  p.  613  (1758). 

.1/.  pallidum,  Nitzsch  in  Burin.,  Handt,  2,  p.  440  (1838). 

Numerous  females  and  males  collected  from  domestic  fowls  at 
Onderstepoort  (G.A.  H.B.),  and  at  Maritzburg,  Natal  (A.  L.  Hill). 
A few  females  and  males  were  also  received  from  Mr.  Hill  taken  off 
a dog  of  his.  He  informed  the  writer  that  his  dog  had  been  in  the 
habit  of  sleeping  in  a fowl  house,  and  had  become  badly  infected 
with  these  parasites.  About  a week  later,  when  he  again  examined 
his  dog,  he  found  that  the  majority  of  them  were  dead. 

2.  M enopon  francohnus,  nov.  sp. 

(Plate  5,  fig.  1 : plate  2,  fig.  2.) 

Female. — Plead  pale  yellowish-brown,  with  a slightly  darker 
spot  on  each  side  of  the  forehead;  wider  than  long.  Forehead 
slightly  pointed  in  front,  with  three  long  bristles  and  two  short  hairs 
on  each  side  in  front  of  the  ocular  emargiuation.  Ocular  emargina- 
tion  deep.  On  the  dorsal  surface,  above  the  ocular  emargiuation  and 
at  a short  distance  from  the  lateral  margin,  there  is  a long’  bristle, 
and  almost  in  a line  with  this,  but  nearer  the  median  line  there  is  a 
short  one.  At  a short  distance  from  the  occipital  margin,  on  the 
dorsal  surface,  there  are  six  bristles,  of  which  the  lateral  one  on  each 
side  is  short.  On  the  ventral  surface  there  are  six  hairs  on  each 
side  of  the  gular  region.  Occipital  margin  slightly  convex,  without 
a band.  Palpi  short.  Antennae  with  the  third  segment  constricted 
at  the  base.  Mandibles  dark. 

Tliom,r  same  colour  as  head.  Prothora.r  with  rounded  lateral 
angles  : at  each  angle  there  is  a short  spine,  and  below  this  a long 
bristle  ; below  this  again  there  is  another  short  spine.  At  each  end 
of  the  transverse  line  there  is  a short  spine.  On  the  posterior  mar- 
gin there  are  twelve  long  bristles  of  equal  length. 

M eta, thorn. v with  a row  of  14  bristles  on  the  posterior  margin, 
and  two  minute  spines  at  the  latero-posterior  angles  ; on  each  side, 
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at  a short  distance  from  the  margin,  there  are  three  spines  situated 
one  above  the  other.  On  the  metasternum  there  are  5 bristles  on 
each  side  between  the  fore  and  mid  coxae,  and  4 between  the  mid 
and  hind  coxae. 

Leys  normal;  hind  femora  with  a longtitudinal  patch  of  about  14 
hairs  on  the  ventral  surface. 

Abdomen  elliptical,  pale,  with  yellowish-brown  transverse  bands 
and  pleurites,  the  latter  of  which  are  hard  to  distinguish  except  those 
of  segments  7 and  8,  which  are  dark  brown  in  colour.  Segments  1 
to  7 with  lateral  margins  more  rouuded  than  what  they  are  in  the 
figure,  which  was  drawn  from  a mounted  specimen.  Tergites  1 to  7 
each  with  a row  of  about  25  to  30  long  bristles  of  equal  length. 
8th  tergite  emarginated  posteriorly,  with  10  long  bristles,  and 
about  0 minute  hairs.  9tli  tergite  with  a narrow,  dark,  slightly 
curved  band  on  each  lateral  margin,  and  a short  curved  band  on  each 
.side  of  the  middle  line  at  the  apex.  On  each  side,  just  below  the  middle 
of  the  segment,  there  is  a long  bristle.  Pleurae  with  several  short 
hairs' and  one  very  long  bristle.  Sternites  1 to  8 with  two  rows  of  hairs  in 
the  middle,  and  a patch  of  short  hairs  crowded  together  on  each  side; 
between  these  patches  and  the  pleurites  there  is  a clear  space  desti- 
tute of  hairs.  9th  sternite  with  several  short  and  longisli  bristles 
in  the  middle.  On  sternites  8 and  9 there  is  a longitudinal  yellowish- 
brown  band  on  each  side  of  the  median  line,  which  is  very  narrow  on 
the  8th  and  broadens  out  abruptly  on  the  9th  into  a triangular  spot. 
Lip  of  opening  to  the  genital  chamber  closely  set,  except  in  the 
middle,  with  short  spines. 

Male. — Abdomen  elliptical ; 9th  segment  the  longest,  rounded 
behind;  dorsal  surface  bare  except  for  one  long  bristle  on  each  side 
just  below  the  middle;  ventral  surface  of  9th  segment  with  numerous 
bristles  of  medium  length  and  three  long  ones  on  each  side. 

Genitalia  as  in  fig.  2 on  plate  2. 


Measurements. 


Female. 

Male. 

Length. 

Width. 

Length. 

Width. 

Head 

•38 

•51 

•33 

•51 

Prothorax 

•2 

•41 

•2 

•4 

Metathorax 

•18 

•51 

•18 

•48 

Abdomen 

1 36 

•73 

1 -31 

•66 

Total 

2 12  mm. 

— 2 02  mm. 

— 

Described  from  a number  of  females  and  males  taken  off  speci- 
mens of  the  Crowned  Francolin  ( Francolinus  sejdiaena,  Smith),  in  tile 
Rustenburg  District,  Tr.  (W.  Powell),  and  a few  from  the  Northern 
Red-necked  Pheasant  ( Pternistes  swainsoni,  Smith),  in  the  same 
district. 
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3.  Menopon  powelli,  sp.  non. 

(Plate  2,  tig.  1.) 

Female. — Head  wider  than  long  ; forehead  rounded  with  5 hairs 
of  different  lengths  on  each  side  in  front  of  the  ocular  emargination  ; 
above  the  ocular  emargination  at  a short  distance  from  the  lateral 
margin  there  are  two  short  hairs  and  a long  bristle.  Temples  pro- 
jecting, with  3 or  4 long  bristles  and  several  short  hairs.  Occiput 
straight,  with  4 long  hairs  and  a small  dark  spot  on  each  side.  Palpi 
with  the  last  two  segments  projecting  beyond  the  margin  of  the  head. 
Antennae  with  the  3rd  segment  constricted  at  the  base.  Mandibles 
dark  brown,  situated  well  forward  on  the  head. 

On  the  ventral  surface  on  each  side  of  the  median  line  there  are  : 
a hair  just  below  the  inaudible,  beneath  this  there  are  two  more,  one 
below  the  other,  the  median  one  being  the  shortest,  and  four  longisli 
hairs  in  a longitudinal  line  on  the  throat. 

Prothorax  narrower  than  the  head;  lateral  angles  produced,  with 
3 short  bristles  at  each  angle,  situated  one  above  the  other;  just  be- 
neath these  there  is  a long  bristle,  and  mid-way  between  this  bristle 
and  the  lateral  one  on  the  posterior  margin  there  is  a slightly  shorter 
bristle:  on  the  posterior  margin  there  are  10  long  bristles.  .Just inside 
the  lateral  angle  at  each  end  of  the  transverse  band  there  is  a short 
hair. 

Metathorax  with  a row  of  about  16  hairs  on  the  posterior  margin, 
and  two  small  spines  at  the  latero-posterior  angles ; on  each  side  near 
the  lateral  margin  there  is  a row  of  short  hairs  running  parallel  with 
the  margin.  Metasternum  with  numerous  hairs  between  the  coxae. 

Legs  normal ; hind  femora  with  a patch  of  short  bristles  on  the 
ventral  surface. 

Abdomen  elliptical,  with  dark  brown  transverse  bands  and 
pleurae  ; lateral  angles  of  segments  hardly  projecting'.  On  the  dorsal 
and  ventral  siirfaces  of  each  segment,  except  the  last,  there  are  three 
rows  of  hairs,  those  of  the  first  and  second  row  being  less  numerous 
in  the  middle  of  the  dorsal  surface,  and  sometimes  appearing  there 
as  a single  row  ; those  of  the  third  row  being  the  longest ; on  the 
ventral  surface*  the  hairs  become  more  numerous  and  form  a denser 
patch  at  a short  distance  from  the  pleurites  ; between  these  patches 
and  the  pleurites  there  is  a narrow  space  destitute  of  hairs.  The 
apical  segment  is  covered,  except  at  the  base,  with  strong  hairs;  on 
the  ventral  surface  there  are  two  long  hairs  on  each  side  of  the 
median  line  near  the  anterior  margin.  Lip  of  the  opening  to  the 
genital  chamber  situated  at  a short  distance  from  the  posterior  mar- 
gin, with  a row  of  minute  hairs  on  its  border.  Pleurites  with  three 
rows  of  hairs,  the  third  row  consisting  of  5 long  ones. 

Male. — The  apical  abdominal  segment  is  rounded  behind,  with 
only  a few  small  hairs  on  its  dorsal  surface  ; second  half  of  ventral 
surface  covered  with  hairs,  of  which  four — two  on  each  side  of  the 
median  line  near  the  apex — are  very  long.  The  genitalia  are  con- 
spicuous, but  hard  to  define.  In  all  other  respects  the  male  resembles 
the  female,  except  that  it  is  much  smaller. 
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Measurements. 


Female.  - j Male. 


Length. 

Width. 

Length. 

Width. 

Head  

•33 

•55 

•31 

•52 

Prothorax 

•23 

•43 

•18 

■5 

Metathorax 

•2 

•58 

•19 

•5 

Abdomen 

1 -33 

•94 

1 1 

•66 

Total 

2 09  mm. 

• — 

1 -78  mm. 

— 

Described  from  a number  of  females  and  males  taken  off  speci- 
mens of  the  Northern  Red-necked  Pheasant  ( Pternistes  swainsoni, 
Smith),  and  a few  from  the  Crowned  Francolin  ( Francolinus 
sephaena,  Smith)  in  the  Rustenburg  District,  Transvaal  (W. 
Powell). 


4.  Menopon  africanum. — Kellogg  and  Paine. 

.1/.  africanum , K.  and  P.,  Bull.  Ent.  lies.,  Vol.  2,  Pt.  2,  pp. 
149-150,  PI.  v.,  f.  3 (1911). 

The  collection  contains  a large  number  of  females  and  males  off 
tlie  following  hosts:  — 

(1)  Spur-winged  Goose  ( Plectropterus  gambensis ),  Itustenburg 
District,  1917  (W.  Powell). 

(2)  Domestic  Ducks,  Maritzburg,  Natal  (A.  L.  Hill),  and  ()n- 
derstepoort  (G.A.H.B.) 

(3)  White-backed  Duck  ( Thalassornis  leuconotus). 

(4)  Bed-billed  Teal  (Anas  erythrorhyncha). 

(5)  White-faced  Duck  (Dendrocygna  viduata). 

(6)  Knob-billed  Duck  (Sarlidiornis  melanotus). 

(7)  S.  African  Sheldrake  (Casarca  cana ). 

(8)  Moorhen  {Gall mala  chlaropus). 

(9)  White-breasted  Duiker  (Phalacrocarax  hicidus 

The  presence  of  this  species  on  the  last  two-named  hosts  is  due 
to  straggling. 

This  species  was  described  from  3 females  and  one  immature 
specimen  taken  from  a Spur-winged  Goose  at  Klioe  Felos,  Sudan,  by 
Mr.  H.  H.  King. 

In  this  species  the  chaetotaxv  of  the  thorax  and  abdomen  varies 
slightly. 

Kellogg  and  Paine  state  that  there  are  18  stout  spiny  hairs  on 
the-  posterior  margin  of  the  prothorax,  there  being  alternately  a 
short  and  then  a long  one.  The  specimens  in  the  collection  from 
the  same  host  differ  in  having  only  14  alternately  long  and  short 
hairs  on  the  posterior  margin,  and  also  in  size.  However,  in  one 


♦This  host  was  probably  wrongly  identiflel:  it  wan  rloubtb  ss  taken  off  a Grebe.  In  any  ease 
the  specimens  must  be  regarded  as  stragglers. 


Rusten- 
burg 
s District, 
f Transvaal, 
1917  (Mr. 
Powell). 
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female  from  tlie  same  host,  which  is  presumably  immature  as  it  is 
smaller  and  lighter  in  colour,  there  are  twenty  on  the  posterior 
margin,  the  alternate  short  hairs  being  replaced  by  short  spines.  In 
the  specimens  from  the  remainder  of  the  hosts,  except  those  taken 
from  a domestic  duck  at  Maritzburg,  there  are  14  to  15,  usually  14, 
hairs  and  short  spines  on  the  posterior  margin  of  the  protliorax.  In 
one  female  taken  from  the  domestic  duck  at  Maritzburg  there  are  16 
hairs,  and  15  in  the  male;  of  these  only  the  second  from  the  lateral 
margin  is  spiny.  The  short  alternate  hairs  on  the  posterior  margins 
of  the  metathorax  and  abdominal  segments  also  vary — some  being 
more  spiny  than  others,  but  to  a less  extent  than  on  the  prothorax. 
There  can  be  no  doubt  that  the  three  females  upon  which  Kellogg 
and  Paine  drew  up  their  description  were  slightly  immature.  From 
the  above  observations  we  can  conclude  that  there  are  more  hairs  on 
the  posterior  margin  of  the  thorax  in  immature  females  than  what 
there  are  in  mature  specimens,  and  that  in  the  former  the  hairs  are 
shorter  and  spiny,  also  that  the  specimens  from  ducks  are  a distinct 
variety,  for  which  I propose  the  name  transvaalensis. 

On  the  ventral  surface  between  the  first  pair  of  coxae  there  is  a 
chitinized  serrated  V-shaped  plate,  the  teeth  of  which  are  few  in 
number  (usually  three  on  each  side)  and  situated  posteriorly,  and 
between  the  mid  and  hind  coxae  there  is  a larger  pentagonal-shaped 
plate  with  short  bristles,  and  another  smaller  semicircular  one,  also 
clothed  with  bristles,  beneath  it.  On  the  ventral  surface  of  each 
abdominal  segment,  except  the  last,  there  are  three  rows  of  hairs, 
those  of  the  median  segments  becoming  more  numerous  and  forming 
a patch  near  the  lateral  margin.  Between  these  hairs  and  the 
pleuritis,  there  is  on  each  segment  a narrow  bare  patch. 

The  following  Table  gives  the  measurements  of  females,  males 
and  immature  female  from  P.  gambensis,  also  those  given  by  Kel- 
logg and  Paine  : — 


Fema 

e. 

Male. 

Immature 

Type 

Female. 

Female. 

Length 

Width 

Length  Widtn 

Length 

Width 

Length 

Width 

Head 

•36 

•68 

■35  j -65 

•3 

•56 

•38 

— 

Prothorax  . . 

•23 

•5 

•21  -48 

•21 

•48 

j -36 

— 

Metathorax.  . 

•25 

•63 

•23  1 -55 

■23 

•55 

•52 

Abdomen  . . 

1 -43 

•96 

1 15  -76 

1 -2 

•81 

1 06 

•8 

Total  . . 

2 -27  mm. 

— 

1 -94  mm.)  — 

| 1 

1 -94  mm. 

— 1-8  mm. 

— 

This  species  is  closely  allied  to  .1/.  tumidum,  which  was  described 
by  Piaget  from  specimens  taken  off  a P.  gambensis  in  the  Leiden 
Museum,  but  can  be  distinguished  from  it  by  the  presence  of  only 
one  row  of  hairs  instead  of  two  on  the  dorsal  surface  of  each  abdominal 
segment,  and  three  instead  of  two  rows  on  the  ventral  .surface  of  the 
segments;  also  by  the  absence  of  hairs  on  the  posterior  margin  of 
the  prothorax  in  M.  tumidum. 
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5.  Menopon  bucerotis. — Kellogg. 

.1/.  bucerotis,  K.  Wiss,  Ergebn.,  schwed.,  zool.  Exp.  Kilimand- 
jaro,  3,  Abt.  15,  p.  52,  PI.  7,  f.  12  (1910). 

Several  females  and  males  taken  off  specimens  of  tlie  Trumpeter 
Hornbill  {Bycanistes  bucinator ) at  Maritzburg,  Natal  (A.  L.  Hill). 

To  Mr.  Ferris  1 am  indebted  for  kindly  comparing  one  of  the 
females  with  a co-type  female  in  the  Stanford  University  collection. 
This  species  was  described  from  specimens  taken  off  a Bycanistes 
cri status. 

G.  1/ enopon  lophocerus,  nov.  sp. 

(Plate  1,  fig.  1;  plate  3,  fig.  1.) 

Several  females  and  males  taken  off  the  following  hosts  in  the 
Itustenburg  District,  Tvl.,  by  Mr.  Powell. 

(1)  Yellow-billed  Hornbill  (Lophoceios  leucomelas). 

(2)  Red-billed  Hornbill  (Lophoceros  erythrorhynchus). 

(3)  South  African  Ctrey  Hornbill  ( Lophoceros  epirhinus). 

This  new  species  is  closely  allied  to  .)/.  bucerotis,  K.  from  which 
it  can  he  distinguished  by  the  male  genitalia  and  chaetotoxy  of  the 
metathorax  and  first  seven  abdominal  segments.  In  bucerotis  the 
spines  on  the  lateral  margins  of  the  metathorax  and  abdominal  seg- 
ments are  stronger  and  slightly  more  numerous  than  what  they  are 
in  this  new  species. 

Female. — Head  wider  than  long.  Forehead  much  narrower  in 
front  than  behind,  with  3 hairs  on  each  side  in  front,  and  4 bristles, 
of  which  two  are  very  long,  above  the  ocular  emargination.  Temples 
rounded,  with  six  long  bristles  and  one  long  and  one  short  hair. 
Occiput  slightly  concave,  with  a band,  and  4 long  bristles  and  six 
minute  hairs.  Palpi  long,  last  two  segments  projecting  beyond  the 
lateral  margins  of  head.  Antennae  with  the  third  segment  con- 
stricted at  the  base.  On  the  ventral  surface  there  are  three  minute 
hairs  on  each  side  of  the  middle  line  beneath  the  mandibles,  and  five 
short  hairs  on  each  side  on  the  throat. 

Prothora.r  with  a hair  at  each  angle,  another  one  beneath  it, 
and  beneath  this  again  but  situated  inside  the  margin,  there  is 
another  hair;  on  the  posterior  margin  there  are  <3  long  hairs.  The 
transverse  line  (interscapular  bar)  does  not  quite  reach  the  scapulars 
on  either  side;  just  beneath  the  apex  of  the  former  there  is  a fine 
hair. 

Metathorax  with  a row  of  about  17  hairs  on  thq  posterior  margin 
and  six  short  spiny  hairs  at  the  latero-posterior  angles;  on  each  side 
of  the  second  half  there  are  two  short  hairs  situated  one  above  the 
other  within  the  lateral  margins,  and  another  nearer  the  middle. 
On  the  metasternum  there  are  two  short  longitudinal  dark  lines 
between  the  mid  coxae;  and  between  the  third  coxae  there  is  a four- 
sided plate  which  is  narrower  behind,  and  has  3 hairs  on  each  side 
within  the  latero-anterior  angles. 

Leys:  the  coxae  are  well  separated  and  the  first  pair  are  elon- 
gated-oval with  a long  hair  at  their  apices.  Hind  femora  with  a 
patch  of  short  bristles  on  the  ventral  surface,  those  nearest  the  pos- 
terior margin  are  longer  and  stronger  than  the  others. 
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Abdomen  with  a series  of  hairs  on  the  posterior  margins  of  the 
first  seven  segments,  and  three  or  four  short  spiny  hairs  near  tire 
latero-posterior  angles ; eighth  segment  with  two  hairs  in  the  middle 
of  the  posterior  margin  and  two  on  each  side;  ninth  segment  with 
two  long  bristles  on  each  lateral  margin  and  a row  of  short  hairs  on 
each  side  on  the  posterior  margin.  On  the  ventral  surface  there  is  a 
row  of  about  11  hairs  on  the  posterior  margin  of  the  first  segment; 
the  remainder  of  the  segments,  except  the  last,  are  clothed  with 
numerous  short  hairs,  those  on  the  posterior  margins  being  slightly 
longer  than  the  rest.  Between  these  hairs  and  the  pleurites  there  is 
a narrow  bare  space.  On  segments  4 to  6 the  hairs  form  a dense 
patch  on  either  side  at  a short  distance  from  the  pleurites.  Ninth 
segment  with  one  or  two  long  bristles  on  each  side  near  the  anterior 
margin,  and  a row  of  fine  short  hairs  on  the  posterior  margin.  On 
each  side  there  is  a brown  spot,  and  extending  across  the  segment 
there  is  a narrow  transverse  band.  On  each  side  of  the  band  there 
is  a row  of  fine  hairs,  those  on  the  anterior  side  being  the  longer. 

Male. — The  male  resembles  the  female  in  shape.  Apical  ab- 
dominal segment  with  a transverse  row  of  fine  hairs  in  the  middle  of 
the  dorsal  segment  ; on  each  side  there  are  two  long  bristles,  and  one 
long  bristle  and  a hair  on  each  side  within  the  posterior  margin  : the 
ventral  surface  is  sparcely  clothed  with  short  hairs  and  four  long- 
bristles  inside  the  posterior  margin. 

The  genitalia  are  shown  on  Plate  3. 


Female. 

Male. 

Length. 

Width. 

Length. 

. 

Width. 

Head  

•33 

■6 

•25 

•53 

Prothorax 

•21 

•43 

•2 

•38 

Metathorax 

•26 

•71 

•18 

55 

Abdomen 

1 56 

1 15 

1 11 

•85 

Total 

2 36  mm. 

1-74  mm. 

— 

7.  M enopon  impar  ear.  poicephalns,  nor.  rar. 

The  collection  contains  a single  female  and  male  taken  off  a 
Meyer’s  Parrot  ( Poicephalus  rneyeri ) at  Rooi  Kail , Tvl.,  8/4/16 
(W.  Powell). 

This  new  variety  is  very  closely  related  to  the  var.  sealaris, 
Piaget,  taken  off  an  African  Grey  Parrot  ( Psittacus  erithacus).  The 
female  differs  from  it  in  the  dimensions  of  the  head  and  body,  length 
of  palpi,  chaetotaxv  of  the  prothorax  and  apical  abdominal  segment, 
and  by  the  presence  on  the  dorsal  surface  of  the  head  of  a transverse 
row  of  six  longish  hairs  near  the  posterior  margin. 

Female. — Palpi  with  the  last  two  and  a half  segments  projecting 
beyond  the  border  of  the  head. 

Prothorax  with  4 minute  spines  at  the  lateral  angles,  one  long 
bristle  situated  at  a short  distance  below  these,  and  a shorter  bristle 
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in  the  middle  of  the  lateral  margin  ; on  the  posterior  margin  there 
are  six  long  bristles  and  six  short  hairs,  two  of  which  are  situated 
close  together  near  the  latero-posterior  margin.  Apical  abdominal 
segment  pointed  posteriorly,  with  longish  bristles  of  equal  length 
situated  close  together  on  the  margin  of  the  posterior  half;  on 
each  side  of  the  middle  there  are  two  long  bristles,  and  on  the  anter- 
ior half  of  each  lateral  margin  there  are  four  or  five  short,  thick 
bristles.  Lip  of  genital  opening  bordered  with  a row  of  alternate 
long  and  short  hairs. 

Male. — The  head  and  thorax  resemble  those  of  the  female,  except 
that  the  forehead  is  slightly  shorter,  thereby  appearing  more  rounded 
in  front.  The  abdomen  is  elliptical  in  shape.  Segments  1 to  8 of 
equal  length,  each  with  a transverse  band  and  two  rows  of  hairs  on 
the  dorsum,  and  three  rows  on  the  venter.  There  are  no  lateral 
lines  on  the  first  segment  as  in  the  female.  Ninth  segment  rounded, 
entirely  brown,  with  a transverse  row  of  bristles  in  front,  and  mune- 
rous  short  and  long  bristles  on  the  margin ; ventral  surface  with  nume- 
rous short  bristles  and  two  long  admedian  bristles  on  each  side.  Ge- 
nitalia conspicuous  but  hard  to  define,  extending  forwards  to  the 
fourth  segment. 


Measurements. 


Female. 

Male. 

Length. 

Width. 

Length. 

Width. 

Head 

•48 

•61 

•46 

•58 

Prothorax 

•26 

•5 

•23 

•47 

Metathorax 

•43 

•66 

•27 

•58 

Abdomen 

1 -51 

•85 

1 -36 

•66 

Total 

2 -68  mm. 

— 

2 -32  mm. 

— 

Menopo.n  ( Men  acanthus ) crateropus,  nov.  sp. 

(Plate  4,  fig.  1.) 

Several  females  taken  oft'  a Pied  Babbler  (Cratero pus  bi-color) 
and  a Jardine’s  Babbler  ( Crateropus  jardinei),  along  with  several 
females  and  males  of  a new  species  of  Myrs/dea,  in  the  Rustenburg 
District,  Transvaal,  1917  (W.  Powell). 

Mr.  Ferris  has  very  kindly  compared  one  of  the  females  with  the 
type  female  of  M.  praceursor,  Kellogg  for  me,  and  informs  me  that 
the  only  difference  he  can  find  between  them  is  that  this  new  species 
has  a somewhat  projecting  sternal  plate  on  the  ventral  surface  ol  the 
prothorax  between  the  first  pair  of  coxae,  which  is  entirely  lacking 
in  praec/ursor  (compare  figs.  1 and  2 on  plate  4). 

This  is  interesting,  since  M.  praceursor , Kellogg  (New  Mallop- 
haga,  3,  p.  46,  PI.  4*f.  8,  1899)  was  described  from  specimens  taken 
off  an  American  Woodpecker,  Melanerpes  vropy guilts. 
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Female. — Head  almost  twice  as  broad  as  long,  cresentic,  pale 
yellowish-brown  in  colour.  Forehead  with  a short  hair  on  each  side 
in  front,  and  five  longer  ones  on  the  sides,  the  median  one  of  which 
is  the  longest.  Temples  narrow,  rounded,  with  about  5 long  and  3 

minute  hairs.  Occipital  margin  slightly  concave,  with  six  long 
hairs.  Antennae  with  the  third  segment  constricted  at  the  base.  On 
the  dorsal  surface  on  each  side  of  the  middle  line  there  is  a long  and 
a short  hair  situated  close  together  at  a short  distance  above  the 
ocular  emargination,  and  another  longish  hair  above  these.  On  the 
ventral  surface  there  are  two  strong,  straight,  chitinized  spines 
arising  from  the  labium  and  projecting  backwards.  On  each  side  of 
the  mentum  between  the  spines  there  are  four  small  hairs.  On  the 
gular  region  there  are  three  longish  hairs  on  each  side.  On  the  outer 
margin  of  these  hairs  on  each  side,  there  is  a dark  band,  which 
divides  into  two  behind  the  posterior  hair,  one  branch  going  round 
this  hair  to  meet  its  fellow  of  the  opposite  side,  and  the  other  branch 
extending'  backwards  under  the  scapulars  on  the  protho'rax. 

Prothorax  brown  at  the  sides,  paler  in  the  middle,  with  a spine 
at  each  angle;  beneath  this  there  is  a long  hair,  and  beneath  this 
again  another  short  spine.  The  posterior  margin  is  rounded  with  10 
long  hairs.  The  interscapular  bar  extends  almost  to  the  scapulars, 
the  space  between  being  occupied  by  a small  spine. 

Metathorax  is  not  quite  so  long  as  the  protliorax,  pale  yellowish- 
brown  in  colour  ; posterior  margin  with  about  14  long  hairs  and  two 
small  spines  at  the  angles;  on  each  side  within  the  lateral  margin 
there  are  four  small  spines,  one  above  the  other.  Metasternum 
sparcely  clothed  with  short  hairs.  Extending  round  the  anterior 
margins  of  the  mid  coxae  there  is  a dark  band. 

0 

Legs. — Same  colour  as  abdomen.  Femora  and  tibiae  equal  in 
length.  Hind  femora  with  about  10  short  hairs  on  the  ventral 
surface.  • , 

Abdomen  elliptical,  broadest  at  the  5th  segment;  pale  yellowish- 
brown  in  colour,  with  brown  pleuritis  and  transverse  bands  on  the 
ventral  surface  of  the  segments.  The  first  segment  is  the  shortest, 
the  ninth  the  longest,  and  the  second  is  longer  than  the  rest.  On 
the  dorsal  surface  there  is  a row  of  hairs  and  two  short  spines  near 
the  apex  on  the  posterior  margins  of  each  of  the  segments  1 to  8. 
9th  segment  with  several  hairs  on  the  margin.  On  the  ventral  sur- 
face there  are  six  short  hairs  on  the  posterior  margin  of  the  first 
segment  ; segments  2 to  8 with  numerous  hairs  arranged,  more  or 
less,  in  3 rows,  those  on  the  posterior  margin  being  the  longest,  but 
they  are  not  so  long  as  those  on  the  dorsal  surface.  iNintk  segment 
with  two  long  bristles  on  each  side  near  the  anterior  margin,  and  a 
row  of  five  hairs  round  the  posterior  margin.  The  lip  of  opening  to 
genital  chamber  straight,  closely  set  with  fine  hairs.  Pleurae  of 
segments  2 and  3 with  about  t short  spines  on  the  posterior  margins  ; 
those  of  segments  3 to  7 with  several  short  hairs  and  two  or  three 
spines  ; those  of  segment  8 with  3 long  hairs. 
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Measurements. 


Length. 

Width. 

Head 

•35 

•66 

Prothorax 

•23 

•48 

Metathorax 

•18 

•63 

Abdomen 

1 -23 

•93 

Total 

1 -99  mm. 

— 

Genus  C olpocephalurn . — Nitzsch. 

1.  C olpocephalurn  caudatum. — Giebel. 

(' . caudatum , Giebel,  Ins.  Epiz.,  p.  261  (1874). 

Females  and  males  taken  oft'  a White-backed  Vulture  (Pseudo- 
ggps  africanus,  Salvad)  in  the  Eustenburg  District,  Tvl.  (W. 
Powell);  also  two  females  and  two  males  taken  oft  a Griffon  Vulture 
( Gyps  Jcolhei,  Da-ad)  in  the  Pretoria  District,  12/12/98  (C.  J. 
Swierstra). 

2.  t ■ olpocephalurn  sit bpadhggaster . — Piaget. 

C.  subpach  ygaster,  Piaget,  Les  Pediculines,  p.  517,  PI.  43,  f.  2 
(1880). 

Several  females  and  males  taken  oft  a Cape  Barn  Owl  (Strix 
fammea  maculata ) along  with  specimens  of  Philopterus  rostratus, 
Nitzsch,  at  Onderstepoort ; also  one  female  from  a Cape  Eagle  Owl 
(Bubo  capensis,  Srn.),  Pietermaritzburg,  Natal  (A.  L.  11  ill).  Water- 
ston  has  also  recorded  this  species  taken  oft  Bubo  capensis  in  South 
Africa. 

8.  C olpocephalurn  senna  net-urn. — Endow. 

C .semicinctu in , End.,  Ziet  f.  ges.  Nat.,  27,  p.  475  (1866). 

One  female  taken  off  a Pied  Crow  (('owns  scapulatus,  Daud) 
shot  at  Lambert’s  Bay,  C.P.,  29/9/17,  and  two  females  from  the 
same  host  shot  at  Beira,  East  Africa,  Sept.,  1906.  These  specimens 
were  taken  oft  skins  in  the  Transvaal  Museum,  Pretoria. 

Genus  Trinoton.  Nitzsch. 

1.  Trinoton  femoratum. — Piaget. 

T.  femoratum,  P.,  Les  Pediculines,  p.  593,  PI.  49,  f.  4 (1880). 

One  female  and  one  male  of  this  distinct  species  were  sent  by 
Mr.  Hill  for  identification;  they  were  taken  oft  a Greater  Flamingo 
(Phoenico pteru s roseus ) at  Durban.  This  species  was  described  by 
Piaget  from  specimens  .taken  off  a.  Phoenico ptefus  an h quorum  in  flu* 
Zoological  Gardens  at  Rotterdam. 

Genus  T richodectes. — Nitzsch . 

Trichodectes  spp.  from  goats. 

In  the  last  report  I recorded  T.  caprae,  Guilt,  and  T.  Umbalus, 
Gervais,  from  goats.  Since  then  more  material  has  been  collected 
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from  these  animals  by  Mr.  Kill  at  Maritzburg  and  myself  at  Onder- 
stepoort,  and  T find  that  there  is  another  species  amongst  them. 
This  third  species  was  collected  from  both  Angora  and  Boer  goats.  It 
agrees  with  Kellogg  and  Xakayama’s  description  of  T.  painei  which 
was  described  from  a single  male  and  female  collected  in  Baja,  Cali- 
fornia. The  male  was  taken  off  a crow,  Corvus  semicinctvs  from 
Cerros  Island,  and  the  female  off  an  Oyster  Catcher  (Haemaiopus 
frazeri ) from  San  Martins  Island.  As  Kellogog  and  Xakayama  re- 
mark, “ there  is  undoubtedly  error  in  these  attributions,  either  in 

the  record-keeping  or  by  abnormal  straggling ” This  species 

is  closely  allied  to  T.  caprae  from  which  the  males  can  be  easily 
separated  by  the  male  genitalia,  which  are  entirely  different,  those 
of  T.  painei  somewhat  resembling  7 . hovis,  L.,  especially  in  the 
shape  of  the  parameres,  and  by  the  second  abdominal  segment,  the 
posterior  margin  of  which  is  broadly  emarginated  in  the  middle, 
whereas  in  T . caprae  it  is  almost  straight.  The  females  only  differ, 
so  far  as  1 can  see,  in  the  shape  of  the  antennal  bands.  In  the 
specimens  I take  to  be  /’.  caprae  the  bands  are  slightly  wider  in 
front.  Kellogg  and  Xakayama  states  that  T.  painei  can  also  be  dis- 
tinguished from  T.  limbatus  (meaning  T.  caprae)  by  the  great  length 
of  the  tarsal  claws,  hut  I cannot  detect  any  difference  between  them. 
The  male  genitalia  of  7'.  caprae , T.  painei  and  T.  Loris  are  depicted 
on  plate  6. 

* The  following  is  the  list  of  the  species  of  TricJwdectes  found 
on  goats:  — 

1.  T . bacillus,  Schommer,  1 her  d.  Mallophagen,  p.  26  (1913), 

(Lepra  hi  reus. 

2.  T.  caprae  Guilt,  Mag.  f.  ges.  Thierheilk,  9,  p.  3,  PI.  1,  f.  2, 

(1843),  C.  lnrcvs. 

Syns.  /’.  climacium,  Xitz.  in  Giebel,  Zeit.  f.  ges.  Xat.  18, 
p.  292  (1861). 

T.  climax,  Xitz.  in  Gervais,  Hist.  Ins.  Apt.  3,  p.  313, 
PI.  48,  f.  3 (1847). 

T.  solidus.  Endow,  Zeit.  f.  ges.,  Xat.  27,  p.  112,  PI.  7, 
f.  2 (1866). 

3.  T.  hermsi,  Kellogg  and  Xakayama,  Psyche,  22,  p.  34  (1915), 

C.  angoriensis. 

4.  T.  limbatus,  Gervais,  Hist.  Ins.  Apt.  3,  p.  313,  PI.  48,  f.  4 

(1847),  C.  angoriensis. 

Syns.  T.  crassipes,  Endow,  Zeit.  f.  ges.  Xat.  27.  p.  3,  PI.  7, 
f.  1 (1866). 

T.  major,  Piaget.  Pedieulines,  Suppl.,  p.  86  (1885). 

T.  penicillatus,  Piaget,  Pedieulines.  p.  406,  PI.  32, 
f.  10  (1880). 

5.  T.  painei,  Kellogg  and  Xakayama,  Psvohe  21,  p.  90,  f.  1, 

(1914). 

T.  hermsi,  Kellogg  and  X.  is  undoubtedly  the  same  as  T. 
limbatus,  G,.  as  has  been  suggested  by  M.  C.  Hall  (Proc.  Ent.  Roc. 
Wash,  Yol.  17,  p.  186,  1916),  and  Mr.  Ferris  informs  me  that  he 
thinks  T.  pilosus,  Giebel,  may  also  be  the  same. 

* Taken  from  “ The  Genera  and  Species  of  Mallophaga,”  by  L.  Harrison. 


2.  Trichodectes  subrostrntus. — Nitzstfh 


T.  subrostratus,  Nitzscli  in  Burmeister,  Handb.,  2,  p.  430  (1838). 
Three  females  and  a single  male  sent  by  Mr.  Hill  taken  off  a domestic 
cat  at  Pietermaritzburg,  Natal. 

3.  Trichodectes  lineatus,  nov.  sp. 

(Plate  5,  fig.  2.) 

Female. — Head  light  yellowish-brown,  paler  behind  and  in  front 
of  the  mandibles,  with  uncoloured  trabeculae-like  processes  and  red- 
dish-brown bands  and  mandibles. 

Forehead  elongated,  emarginated  in  front,  with  about  9 fine  hairs 
on  each  side,  and  a transverse  line  of  9 minute  pustulated  hail’s  on 
the  dorsal  surface  mid-way  between  the  mandibles  and  the  anterior 
margin,  and  one  on  each  side  below  the  marginal  one,  and  five  more 
on  each  side  within  the  margin  of  each  trabecula-like  process.  On 
the  ventral  surface  there  are  three  on  each  side  on  the  anterior  mar- 
gin, four  on  each  side  in  a line  above  the  base  of  the  mandibles, 
and  one  admedian  hair  in  a line  with  these.  On  the  dorsal  surface 
of  the  hind  head  there  is  a semicircular  row  of  ti  minute  pustulated 
hairs  in  the  middle,  and  about  9 on  each  temple;  venter  bare. 
Antennae. : 1st  segment  the  shortest,  narrow;  2nd  nearly  as  long  as 
the  third.  Antennal  sinuses  shallow.  Temples  with  an  extremely 
narrow  marginal  band,  more  pronounced  behind.  Occiput  with  a 
marginal  band.  Occipital  bands  straight  aiul  long,  joining1  the 
antennal  bands  in  front.  Similar  bands  are  also  present  on  the  ven- 
tral surfaces.  The  antennal  bands  become  very  narrow  towards  the 
latero-anterior  margin,  and  then  suddenly  broaden  out  again  into  a 
large  square  which  is  interrupted  in  the  middle  by  a narrow  space. 
Internal  bands  on  the  ventral  surface  straight,  connected  to  the 
antennals  at  their  base,  and  extending  forward  for  2/3rds  the  length 
of  the  forehead;  at  their  apices  there  is  a small  hair. 

Thorax. — Same  colour  as  head.  Pronotum  with  four  minute 
pustulated  hairs  on  each  side.  Metatliorax  with  a row  of  similar 
hairs  on  the  posterior  margin,  the  lateral  ones  being  slightly  longer. 

Abdomen. — Very  elongated  and  narrow,  white  in  colour,  with  a 
brown  transverse  band  on  the  dorsal  surface  of  each  segment  except 
the  last.  Similar  b.ands  are  also  present  on  the  ventral  surface  of 
segments  2 to  5,  but  they  are  shorter  and  wider  than  those  on  the 
dorsum  ; on  segment  1 there  is  a small  median  band,  and  on  seg- 
ments 6 and  7 there  is  a large  triangular  plate  and  a small  elongated- 
oval  lateral  spot  on  the  latter.  On  the  posterior  margins  of  the  bands 
there  is  a row  of  minute  pustulated  hairs.  Last  segment  bilobed  at 
the  apex,  with  two  short  hairs  on  each  lobe. 

Male. — Head  very  narrow  at  the  temples,  broader  at  the  angles 
of  the  sinuses.  The  occipital  bands  are  curved.  Antennae  long,  1st 
segment  as  long  as  the  second  and  third  together,  with  a longitudinal 
row  of  fine  hairs  on  the  dorsum;  3rd  segment  longer  than  the  second, 
broader  at  the  apex  than  at  the  base,  with  two  small  spines  on  the 
inner  surface.  Last  segment  and  genitalia  as  in  Plate  2,  fig.  3. 
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Measurements. 


Female. 

Male. 

Length. 

Width. 

Length. 

Width. 

Head 

■ -54 

•35 

•53 

•27  (at  temples). 

Prothorax 

•1 

•31 

.1 

•25 

Metathorax 

.11 

•36 

•11 

•3 

Abdomen 

1 -4 

•4 

1 -16 

•35 

Total  length 

2-15  mm . 

- 

1 -90  mm. 

— 

Described  from  2 females  and  3 males  taken  off  a Steenbuck 
(Rhajdiiceros  campestris)  in  the  Rustenburg  District,  Tvl.,  29/9/17  (W. 
Powell).  This  species  somewhat  resembles  other  species  found  on 
deer  and  antelopes,  but  can  be  distinguished  by  its  narrow  and 
elongated  form. 

Genus  Gun iod es. — X itzscli . 

1.  Goniodes  aegy  pticus. — Kellogg  and  Paine. 

Goniodes  minor,  Piaget,  Les  Pedieulines,  p.  25(1,  PI.  21,  f.  3, 
(1880),  nec.  Piaget,  p.  248. 

Goniocote.')  aegy  pticus,  Kellogg  and  Paine,  Bull  Ent.,  lies.,  Vol. 
2,  Pt.  2,  p.  148,  PI.  5,  f.  2,  (1911). 

Goniodes  piageti , Johnston  and  Harrison,  Proe.  Roy.  Soc.,  Qsld. 
24,  p.  19  (1912). ' 

Several  females  and  males  taken  off  specimens  of  the  Laughing- 
Dove  [Turtur  senegalensis ) and  the  Darnara  Turtle  Dove  ( Turtur  ca- 
picola  daincirensis)  at  Ilooi  Kuil,  Tvl.,  .1916  (W.  Powell). 

Waterston  has  recorded  this  species  from  South  Africa  from  the 
Cape  Turtle  Dove  ( Turtur  capicola)  and  the  Cape  Fruit  Dove  (Vinago 
dclaiandi). 

2.  Goniodes  hi  Hi,  nov.  sp. 

(Plate  5,  fig.  3.) 

Female. — Head  slightly  wider  than  long,  rounded  in  front  with 
three  minute  hairs  on  each  side.  The  marginal  band  on  the  forehead 
is  very  narrow  in  front,  gradually  widening  out ’towards  the  base  of 
the  antennae,  in  front  of  which  it  turns  inwards;  it  is  slightly  darker 
than  the  ground  colour  of  the  head.  On  the  dorsal  surface  in  front 
there  are  two  small  hairs  on  each  side,  and  one  similar  hair  on  each 
side  on  the  ventral  surface.  Just  above  the  base  of  the  antennae 
there  is  a hair  on  the  dorsal  surface,  and  another  hair  inside  the 
lateral  margin,  a short  distance  below  the  eye.  Antennae:  the  second 
joint  is  the  longest,  the  first  is  nearly  as  long  as  the  second ; the 
fourth  is  the  shortest,  and  the  third  and  fifth  are  equal.  Eye  small, 
without  a hair.  The  angles  of  the  temples  are  acute  with  two  long 
hairs.  Occiput  straight,  with  a dark  brown  band  extending  later- 
ally in  a narrow,  wavy  line.  Occipital  bands  slightly  darker  than 
the  ground  colour  of  the  head  which  is  light  brown. 
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Prothorax  short,  widening  posteriorly,  with  a hair  at  each  latero- 
posterior  angle.  Colour  light  brown,  sides  slightly  darker. 

Metathorax  longer  and  wider  than  the  prothorax,  projecting 
backwards  in  the  middle  almost  on  to  the  posterior  margin  of  the  first 
abdominal  segment,  with  two  hairs  at  each  latero-posterior  angle,  and 
two,  one  long  and  one  short,  on  the  posterior  margin  on  each  side. 
It  is  brown  in  colour,  but  pale  behind. 

Leys  short;  the  hind  pair  hardly  extending  beyond  the  lateral 
margin  of  abdomen. 

Abdomen  widest  at  the  second  segment,  with  brown  lateral  bands 
and  pale  brown  lateral  blotches.  On  the  dorsal  surface  there  is  a 
longish  hair  on  each  side  of  the  middle  line  on  the  posterior  margin 
of  the  first  segment,  and  one  on  the  fifth  and  sixth,  just  inside  the  lateral 
bands.  On  the  latero-posterior  angles  of  segments  two  to  seven  there 
are  two  hairs.  The  eighth  segment  is  brown,  with  one  longish  and 
two  short  hairs  near  the  apex  on  each  lateral  margin,  and  3 short 
hairs  on  each  side  on  the  posterior  margin.  Hairs  are  apparently 
lacking  on  the  ventral  surface,  except  that  there  are  two  spines  on 
each  side  of  the  seventh  segment. 

Male. — The  antennae  resemble  those  of  G.  aegypticus  and  G. 
damicomis.  The  distal  posterior  angle  of  the  third  segment  projects 
somewhat,  and  the  fourth  and  fifth  segments,  especially  the  former, 
are  very  small.  The  eye  is  larger  than  that  of  the  female  and  has 
a hair.  There  is  a prickle  on  the  temporal  angles  in  addition  to  the 
two  long  hairs.  On  the  posterior  margin  of  the  first  abdominal  seg- 
ment there  are  two  small  hairs  on  each  side  of  the  median  line,  and 
one  on  seg-ments  two  to  six;  these  latter  are  very  indistinct,  and  pro- 
bably also  present  in  the  female.  On  the  dorsal  sui'face  of  the 
seventh  segment  there  are  two  brown  spots  near  the  anterior  margin, 
one  on  each  side  of  the  middle,  and  three  longer  ones  on  the  posterior 
margin,  the  middle  one  of  which  is  concave  behind.  The  apical 
segment  is  rounded,  with  a narrow  cliitinous  band  and  four  hairs  on 
the  posterior  margin  of  the  ventral  surface.  The  genitalia  extend 
forward  to  the  fourth  segment,  and  resemble  those  of  G.  aegyptinis. 


Measurements  . 


Female. 

Male. 

Length. 

Width 

Length. 

Width. 

Head 

•4 

•45 

•35 

•4 

Prothorax 

•1 

•20 

•09 

•23 

Metathorax 

•23 

•26 

•2 

•31 

Abdomen 

•75 

•7 

•56 

•01 

Total 

1 -48  mm. 

1 -20  mm. 

— 

Described  from  two  females  and  two  males  taken  off  a lled-eyed 
Turtle  Dove  (Turtur  stmitorqua ins)  at  Pietermaritzburg,  Natal  bv  Mr. 

Mill. 

This  new  species  is  allied  to  G.  aegypticus  and  G.  damicomis, 
both  of  which  are  parasitic  upon  pigeons.  Prom  these  it  can  be 
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distinguished  by  its  small  size,  shape  of  the  head  and  metathorax, 
and  by  the  abdominal  bands. 


Genus  Goniocotes. — Burmeister. 


1.  Goniocotc. s nigromacvlatus . — Mjoberg. 

G . nig ro mac ulatus,  Mjoberg,  A rkiv  f.  Zool.  6‘  p.  fD6,  f'.  62  (1910). 
Several  females  and  males  taken  off  a domestic  fowl  at  Pre- 
toria North,  Transvaal,  30/10/16  (G.A.H.B.)*;  also  one  female 
taken  off  a Crowned  Francolin  ( Francalinus  sephacna)  in  the  Rusten- 
burg  District,  Tvl.  (W.  Powell),  and  one  female  from  a Crowned 
Gfuineafowl  (A ' anuria  coronata)  at  Bridgewater,  Tvl.  (W.  Powell). 

This  species  was  described  by  Mjoberg  from  a single  female 
taken  off  a Numida  mitrnta  (?)  in  Madagascar. 

The  specimens  in,  the  collection  agree  perfectly  with  Mjoberg’ s 
description,  except  that  there  is  a long  bristle  at  each  latero-posterior 
angle  of  the  prothorax,  and  a dark  brown  band  between  the  fore  and 
mid  coxae : whereas  according  to  Mjoberg  there  is  a dark  bai)d 
between  the  mid  and  hind  coxae,  but  this  is  most  probably  an  error. 

The  abdominal  sutures  are  very  indistinct  and  only  visible  on 
the  sides  ; whereas  Mjoberg  does  not  mention  these  in  his  description, 
but  in  his  figure — which  is  only  a rough  sketch  of  the  thorax  and 
abdomen  -the  sutures  are  very  distinct  between  all  the  segments. 

Mjoberg  says  the  head  is  much  wider  than  long,  but  gives  the 
following  dimensions:  length,  -362  mm.;  breadth,  -362  mm.  The 
head  of  a female  in  the  collection  measures  -38  mm.  in  length  and  -43 
mm.  in  breadth  across  the  temples. 

The  male  which  we  figure,  resembles  the  female,  except  that  there 
is  but  one  hair  on  each  side  of  the  median  line  on  the  first  tergite 
only,  whereas  in  the  female  there  is  one  on  each  of  the  tergites  1 to 
7 ; also  by  the  presence  of  a hair  near  the  inner  margin  of  each 
lateral  blotch. 

The  following  are  the  dimensions  of  the  male:  — 


Length. 

Width. 

Head 

•32 

•40 

Prothorax 

•08 

•23 

Metathorax 

•14 

•36 

Abdomen 

•53 

•58 

Total  length 

1 -07  mm. 

— 

* Some  of  these  specimens  were  recently  forwarded  to  Mr.  Ferris,  of  the  Stanford 
University,  California,  who  informs  me  that  they  may  very  well  be  G.  nigromaculatu-s, 
but  if  they  are.  that  species  is  a synonym  of  G.  hologastrr  var.  maculatus,  Taschenberg. 
Harrison  sinks  the  var.  maculatus  as  a synonym  of  G.  hologasler.  which  is  a common 
parasite  on  fowls  in  Europe  and  other  parts  of  the  world. 
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Gen  us  Philo  /iter  us. — N itzscli . 

1.  Philo pterus  qonothorax. — Giebel. 

Docophorus  qonothorax , Giebel,  Zeit.  f.  ges.  Nat.  37,  p.  450, 
(1871).  Pedicul us  lari,  O.  Fabr.,  Faun.  Groen,  p.  219  (1780),  nec. 
Degeer,  1778. 

Several  females  and  males  taken  off  a Southern  Black-backed 
Gull  ( Lams  dominicanus ) shot  at  Lamberts  Bay,  C.P.,  1917.  These 
specimens  were  collected  oft'  a skin  in  the  Transvaal  Museum. 

2.  Philo pi 'eras  cursor. — Nitzsch. 

P.  cursor,  Nitzsch  in  Bunn.,  Hand!).,  2,  p.  426  (1838). 

More  specimens  of  this  common  parasite  of  owls  have  been  col- 
lected by  Mr.  Powell,  who  took  them  off  a Giant  Eagle  Owl  ( Bubo 
l adieus),  in  the  ltustenburg  District,  Tvl. 

3.  Philopterus  ceblebrachys .- — Nitzsch. 

Docophorus  ceblebrachys,  Nitzsch  in  Denny,  Anoplur.  Brit.,  p. 
92,  PI.  1,  f.  3,  (1842). 

Several  specimens,  both  females  and  males,  taken  oft  the  same 
host  individual  as  the  preceding  species. 

This  species  lias  been  found  on  the  Snowy  Owl  ( Nyctea  nivia ) on 
several  occasions  in  Europe,  and  Kellogg  has  recorded  it  from  the 
same  host  in  America. 

4.  Philopterus  rostra t us. — Nitzsch. 

D.  rostra  tits,  Nitzsch  in  Burmeister,  Handb.,  2.  p.  427  (1838). 

Several  females  and  males  taken  oft  a Cape  Barn  Owl  (Strix 
flummea  mac  id  ala)  at  Onderstepoort,  3/4/18  (G.A.H.B.). 

5.  Philopterus  mero/iis. — Denny. 

D.  meropis,  Denny  Anopl.  Brit.,  p.  101,  PI.  4,  f.  4,  (1842). 

Two  females  taken  oft  a White-fronted  Bee-eater  ( Melittophagus 
bullockoides,  A.  Sm.)  in  the  Itustenburg  District,  Tvl.,  1/10/17 
(W.  Powell). 

6.  Philopterus  seneqalensis. — Rudow. 

D.  seneqalensis,  Rudow,  Beitrage,  p.  10  (1869). 

Two  females  collected  on  a Red-shouldered  Glossy  Starling 
(Lam procolius  phoenicopterus,  Sw.)  at  Pietermaritzburg,  Natal  (A.  L. 
Hill),  and  several  females  and  males  from  a Lesser  Red-shouldered 
Glossv  Starling  (L.  phoenicopterus  ear.  In  specular  is)  at  Cumberland, 
Tvl.  (W.  Powell). 

7.  Philopterus  subflaveseens.-  Geoffrey. 

Pedicidus  suhf.avesce.ns,  Geoffrey,  Hist.,  Abr.  Ins.,  2,  p.  599 
(1762). 

T).  communis,  Nitzsch,  in  Burmeister,  Handb.,  2,  p.  425  (183.8). 
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Specimens  of  tins  type  of  Philo  pterus  have  been  collected  on  the 
following  hosts:  — 

fl)  Greater  Puff-back  Shrike  (Dry  poscopus  f crrugineus) , Port 
Alfred,  C.P. 

(2)  Dusky  Flycatcher  (Alseona.v  adustus ),  Pietermaritzburg,  N. 

(3)  Cape  Sparrow  (Passer  arcuatus),  Onderstepoort,  Tvl. 

8.  1’hilopterus  ornatus. — Nitzsch. 

D.  ornatus,  Nitzsch,  Zeit.  f.  ges.  Nat.,  27,  p.  116  (1866). 

Two  females  and  two  males  taken  off  a Black-headed  Oriole 
( Oriolus  larva  tun ) at  Pietermaritzburg,  Natal  (A.  L.  Hill). 

Genus  Ibidoecus . — Cummings . 

Ibidoecus  plataleae. — Denny. 

Docophorus  plataleae,  Denny,  Anopl.  Brit.,  p.  100,  PI.  4,  f.  9 
(1842). 

Two  females  and  two  males  taken  off  a Spoonbill  ( Platalea 
alba.  Scop.)  in  the  Pretoria  District,  Tvl.,  10/12/1897  (C.  1.  Swierstra). 
This  species  was  • described  from  numerous  specimens  taken  off  a 
White  Spoonbill  (Platalea  leueorodia ) which  was  killed  at  Yarmouth, 
Norfolk,  in  1829. 


Genus  Degeeriella . — Neumann . 

1.  Deyeeriella  actophila . — Kellogg  and  Chapman. 

Nirmus  actophila,  Kell,  and  Chap.,  New  Mallophaga.  3,  p.  79, 
PI.  6,  f.  4 (1899). 

Several  females  taken  off  a skin  of  the  Curlew  Sandpiper  (Tringa 
suharquata ) in  the  Transvaal  Museum,  Pretoria.  This  bird  was  shot 
at  Lamberts  Bay,  C.P.,  1917. 

The  Transvaal  Museum  possesses  two  females  taken  off  a Little 
Stint  (Tringa  rninuta ) in  the  Pretoria  District  (C.  J.  Swierstra). 

This  species  was  described  from  specimens  taken  off  a Sanderling 
( Calidris  arena  via'),  in  California. 

2.  Degeeriella  zonaria. — Nitzsch. 

Nirmus  zonaria,  Nitzsch,  in  Giebel,  Ins.  Fpiz.,  p.  166  (18t4). 

Several  females  collected  on  the  skin  of  a Tringa  suharquata  in 
the  Transvaal  Museum. 

The  Transvaal  Museum  also  possesses  a single  female  from  a 
Tringa  minuta,  in  the  Pretoria  District  (C.  J.  Swierstra). 

In  addition  to  this  and  the  preceding  species,  a third  species, 
namely  D.  brevipes,  Piaget  (Les  PedicuKnes,  p.  179,  PI.  15, 
f'.  3,  1890),  has  been  described  from  Tringa  suharquata. 

3.  Degeeriella  maerocephala . — Waterston. 

N.  maerocephala , Waterston,  Ann.,  S.A.  Mus.,  Vol.  10,  p.  284, 
PL  25,  f.  2,  5 (1914). 
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A number  of  females  and  males  taken  off  three  specimens  of  the 
White-fronted  Sandplover  (Aegialitis  marginata),  at  Port  Alfred, 
C.P.,  July,  1918  (G.A.H.B.). 

This  species  was  described  from  specimens  taken  off  t lie  following 
hosts  ’.Aegialitis  pecuria,  A.  tricollar  is  and  A.  marginata. 

4 . Degeeriella  decipiens. — N itzsch . 

N.  decipiens,  Nitzsch,  in  Giebel,  Ins.  Epiz.,  p.  162,  PI.  15, 
f.  4 (1874). 

A single  female  and  male  taken  off  the  skin  of  an  Avocet 
( Recurvirostra  avocetta,  Linne),  in  the  Transvaal  Museum.  The  bird 
was  shot  at  Philipstown,  C.P.,  26/12/12. 

Waterston  has  recorded  this  species,  along  with  D.  tcstudinaria , 
Children  (D.  pilea,  Nitzsch),  and  D.  signata,  Piaget,  from  the  same 
host  in  South  Africa. 

5.  Degeeriella  colymbina. — Scopoli. 

Pediculus  colymbina,  Scopoli,  Ent.  Cam.,  p.  384  (1763). 

D.  fuscomarginata,  Denny,  Anoplur.  Brit.,  p.  136,  PI.  10, 
f.  1 (1842). 

Several  specimens,  both  females  and  males,  were  sent  by  Mr. 
Powell,  who  collected  them  in  the  Bustenburg  District,  Tvl.,  along 
with  specimens  of  Menopon  afrrcanum  var  transvaalensis,  Bed.  and 
P seudome.no pon  pacificum,  Kellogg.  These  specimens  were  reported 
to  have  been  taken  off  a White-breasted  Duiker  (Phalacrocorax  Ivfidus, 
Licht),  but  as  D.  colymbina  and  P.  pacificum  are  parasites  of  Grebes, 
and  as  no  cormorant  parasites  were  found,  there  can  be  little  doubt 
that  the  host  was  wrongly  identified,  and  that  their  true  host  was  a 
Grebe,  of  which  three  species  are  found  in  South  Africa,  namely, 
Podicipes  cristatus  (Creasted  Grebe),  P.  nigricollis  (Eared  Grebe),  and 
P.  capen.'is  (Cape  Dabchick). 

6.  Degeeriella  fusca. — Nitzsch. 

Nirmus  fusca,  Nitzsch  in  Denny,  Anoplur,  Brit.,  p.  118,  PI.  9. 
f.  8 (1842). 

Since  the  last  report  was  written  more  specimens  of  this  common 
species  have  been  received  taken  off  a Jackal  Buzzard  ( Duteo  jakal), 
in  the  Pretoria  District,  Tvl.  (C.  J.  Swierstra),  and  from  the  follow- 
ing- birds  in  the  Bustenburg  District,  Tvl.  : Sea  Eagle  ( Hahetus 
vocifer ),  Gabar  Goshawk  ( Micronisus  aalar),  South  African  Kestrel 
(Cerchneis  rupicola),  and  three  females  from  a Brubru  Bushshrike 
(Nilaus  brubru,  Path).  The  occurrence  of  this  species  on  the  last 
named  host  is  due  to  straggling. 

We  think  that  there  can  be  no  doubt  that  all  the  specimens  from 
the  above  hosts,  along  with  those  previously  recorded  in  the  first 
part  of  this  paper  should  be  referred  to  Nitzsch’s  D.  fusca,  as  that 
species  now  stands. 

In  some  of  these  specimens  the  shape  of  the  head  varies  to  a 
marked  degree,  and  differences  are  also  to  be  found  in  (lie  number  of 
hairs  on  the  dorsal  surface  of  the  abdominal  segments  I to  7,  the 
colouration,  and  in  the  measurements.  No  doubt  differences  are 
also  to  be  found  in  the  male  genitalia,  but  these  we  have  not  dis- 
sected owing  to  insufficient  material  from  each  host. 
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'f'lie  differences  noted  above  are  sufficient  to  warrant  some  of 
these  specimens  being  split  up  into  varieties  of  the  type  if  not  distinct 
species.  In  doing  this  it  is  very  likely  that  some  of  the  14  names, 
which  Harrison,  in  his  Genera  and  Species  of  Mallophaga,  has 
recently  sunk  as  synonyms  of  this  species,  will  have  to  reappear  again 
as  valid.  However,  the  sinking  of  these  names  by  him  was  only  clone 
provisionally,  since  he  asserted  in  the  same  paper  that  the  1).  fusea 
group  is  not  a single  species,  but  is  capable  of  being  separated,  by 
careful  work,  into  a number  of  separate  species. 

As  the  time  for  this  is  not  yet  ripe  we  will  conclude  our  dis- 
cussion on  this  species  by  giving  tables  of  the  abdominal  ehaetotaxy, 
measurements,  etc.,  of  the  specimens  we  have  before  us. 

Table  of  Abdominal  Chaetotaxy. 


Number  of  hairs  on  dorsal  segments. 


1. 

2.  1 3. 

4, 

5. 

fi. 

7. 

1.  Astur  tachiro 

6 

6 

6 

4 

4 

4 

4 

2.  Cerchneis  naumanni 

6 

6 

6 

6 

5 

4 

4 

3.  Elanus  caeruleus 

6 

6 

6 

6 

5 

4 

4 

4.  Micronisus  gabai 

6 

6 

6 

7 

5 

4 

4 

5.  Buteo  jalcal  . . . . .'j 

8 

8 

8 

8 

6 

6 

6 

6.  Cerchneis  rupicola  . . 

8 

8 

i 8 

8 

6 

6 

6 

7.  Nilaus  brubru 

8 

8 

8 

8 

8 

8 

6 

8.  Haliaetus  vocifer 

8 

8 

8-9 

i 

8 

8 

8-9 

6 

Table  of  Measurements  (millimetre-scales),  etc. 


Females 

Males. 

Host. 

Length 

of 

head. 

Width 

of 

head. 

Total 

length. 

Length 

of 

head. 

Width 

of 

head. 

Total 

length. 

• 

Remarks. 

1.  Astur 

tachiro. 

•48 

•36 

1 -96 

— 

— 

Colour  reddish  - brown. 

Head  as  in  fig.  5. 

2.  Cerchneis 
naumanni. 

•5 

■38 

1 -98 

— 

— 

— 

Colour  reddish  - brown. 

Head  as  in  fig.  5. 

3.  Elanus 

caeruleus. 

•53 

•4 

2 -2 

•5 

•37 

1 -88 

Colour  reddish  - brown. 

Head  as  in  fig.  5. 

4.  Micronisus 
gabar. 

•56 

■43 

2 01 

•4 

1 -88 

Colour  reddish  - brown. 

Head  as  in  fig.  4. 

5.  Buteo  jalcal 

•56 

•45 

2 10 

•54 

•41 

2 -06 

Colour  reddish  - brown. 

Head  as  in  fig.  3. 

6.  Cerchneis 

rupicola. 

•58 

•45 

2 -25 

•51 

•39 

1 -83 

Colour  dark  reddish- 

brown.  Head  as  in  fig.  3. 

7.  Nilaus 

brubru. 

•56 

•43 

2 -26 

Colour  dark  reddish- 

brown.  Head  as  in  fig. 
3,  except  that  it  is 
slightly  narrower  in 
front. 

8.  Haliaetus 
vocifer. 

•6 

•45 

2 -55 

•56 

•41 

, 

2 -15 

Colour  dark  reddish- 

brown.  Head  as  in  fig 
3,  except  that  it  is 
slightly  narrower  in 
front. 
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7.  Degeeriella  hypoleucum. — Nitzsch. 

Nirmus  hypoleucum,  Nitzsch  in  Denny,  Anoplur.  Brit.,  p.  141, 
PI.  6,  f.  8 (1842). 

Lipeurus  hypoleucum,  Piaget,  Les  Pediculines,  Suppl.,  p.  66, 
PI.  7,  f.  3 (1885). 

Esthiopterum  hypoleucum,  Harrison,  Parasitology,  Vol.  I),  No.  1, 
p.  136  (1916). 

A single  male  taken  off  a European  Nightjar  {Caprimul yus 
curopaeus ) in  the  Rustenburg  District,  Tvl.  (W.  Powell). 

The  male  resembles  the  female.  The  third  segment  of  the 
antenna  has  no  appendage,  and  is  about  the  same  length  as  the 
first ; the  second  segment  is  the  longest,  and  the  fourth  and  fifth  are 
the  shortest  and  sub-equal  in  length. 

8.  Degeeriella  erythropteri. — Piaget. 

Nirmus  erythropteri,  Piaget,  Les  Pediculines,  Suppl.,  p.  28, 
PI.  3,  f.  8 (1885). 

Two  females  and  two  males  taken  off  a Little  Bee-Eater 
Melittophagus  meridional  is),  and  a single  female  taken  off  a White- 
fronted  Bee-Eater  ( Melittophagus  bullochoides)  in  the  Rustenburg 
District,  Tvl.  (W.  Powell). 

This  species  was  described  from  a male  taken  from  a 
M ditto phagus  pusillus. 

9.  Degeeriella  argula. — Nitzsch. 

Nirmtis  argula,  Nitzsch  in  Burm.,  Handb.,  2,  p.  430  (1838). 

Several  females  and  males  taken  off  an  African  Rook  ( Corvus 
eapensis)  at  Onderstepoort,  Tvl.,  along  wutk  numerous  specimens  of 
an  undetermined  species  of  Philopterus. 

Genus  Esthiopterum. — Harrison  (1916). 

1.  Esthiopterum  colius,  nov.  sp. 

Female.— Head  pale  in  colour,  with  black  antennal  bands  which 
do  not  extend  round  the  anterior  margin,  a black  spot  round  the  eyes 
and  brown  occipital  bands  and  mouth-parts.  It  is  longer  than  wide, 
rounded  in  front,  temples  rounded ; occiput  slightly  emarginate. 
On  the  preantennal  area  there »are  three  hairs  on  each  side  in  front, 
and  on  the  dorsal  surface  there  is  a hair  on  each  side  within  the 
lateral  margin  at  2/3  distant  from  the  antenna.  On  the  ventral 
surface  on  each  side  of  the  middle  line  there  are:  a hair  a short 
distance  above  the  mandibles,  two  at  the  sides  in  a line  with  this  one, 
a longer  one  above  these  occupying  almost  the  same  position  as  the 
one  on  the  dorsal  surface,  and  another  one  midway  between  this  one 
and  the  anterior  margin.  On  the  temples  there  is  a long  hair  and 
a short  one  just  above  it.  Eye  large,  with  a hair.  Antennae  pale; 
the  first  and  second  joints  are  the  longest  and  are  sub-equal  in 
length  ; the  second  and  third  are  ihe  shortest,  and  are  also  sub-equal ; 
the  fifth  is  very  slightly  longer  than  either  the  third  or  fourth. 
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Thorax  pale,  with  dark  markings.  Pronotum  short,  with  a hair 
on  each  side,  and  a narrow  black  hand  on  the  posterior  margin  on 
each  side,  and  a similar  hand  on  each  lateral  margin.  The  mesonotum 
is  separated  from  the  metanotum  by  black  bands  similar  to  those  on 
the  posterior  margin  of  the  pronotum.  Metanotum  with  a black 
lateral  band  and  a brown  triangular  spot  in  the  middle  on  the 
posterior  margin.  On  each  side  of  the  triangular  spot  there  are  six 
hairs  arranged  in  pairs  as  follows:  two  long  ones  situated  close 
together  a short  distance  from  the  spot,  two  more,  a long  and  short 
one,  situated  close  together  mid-way  between  the  two  long  hairs  and 
the  lateral  margin,  and  two  short  hairs  at  the  lateral  angle. 

On  the  mesosternum  there  is  a hair  on  each  side  of  the  median 
line,  and  a similar  hair  on  each  side  in  the  middle  of  the  metaster- 
num. 

Leqs  same  colour  as  body  with  brown  markings  as  shown  in  the 
figure.  The  ungues  of  all  the  legs  are  unequal,  one  being  longer 
and  much  stouter  than  the  other. 

Abdomen  white,  with  black  lateral  spots  and  brown  median 
markings  on  the  dorsal  surface  as  shown  in  the  figure. 

On  the  dorsal  surface  of  segment  1 there  is  a transverse  row  of 
six  hairs,  and  two  more  above  these  ; on  each  side  of  the  segments 
2 — 6 there  is  a row  of  eight  hairs ; on  segment  7 there  are  four 
median  hairs,  and  on  segment  8 there  is  a long  and  minute  hair  at 
the  sides.  At  the  latero-posterior  angles  of  each  of  the  segments 
2 — 8 there  are  two  long  hairs.  The  ninth  segment  is  small  and 
bilobed  at  the  apex.  On  the  ventral  surface  of  segments  1 — 8 there 
is  a small  brown  spot  on  each  side  of  the  middle  line.  There  is  also 
a transverse  row  of  hairs  on  the  first  six  segments  similar  to  those 
on  the  dorsum.  On  segment  eight  there  is  a row  of  seven  hairs 
situated  close  together  on  each  side,  and  a transverse  row  of  8 small, 
fine  hairs  between  them. 

Male. — The  male  differs  from  the  female  in  being  smaller,  in 
the  shape  of  the  antennae,  and  in  the  abdominal  markings.  The 
first  segment  of  the  antennae  is  the  longest,  and  the  second  segment 
is  longer  than  the  three  apical  segments  ; the  third  segment  has  an 
appendage. 

The  innermost  hair  on  either  side  of  the  triangular  spot  on  the 
metasternum  is  not  so  long  as  the  one  next  to  it.  The  markings 
on  the  dorsal  surface  of  the  abdomen  are  as  follows : The  lateral  spot 
on  the  first  segment  differs  from  that  of  the  female  in  being  very 
narrow  and  extending  forward  in  a straight  line  to  join  the  admedian 
spot  in  front;  the  transverse  band  is  absent.  On  segments  2 to  7 
there  are  lateral  spots  similar  to  those  in  the  female,  but  no  other 
markings  are  present.  On  segment  8 there  is  a narrow  transverse 
band,  and  on  the  apical  segment  there  is  a semicircular  band  similar 
to  that  in  the  female.  On  the  ventral  surface  the  spots  on  segments 
1 to  6 are  larger  than  what  they  are  in  the  female.  On  segments  6 to 
8 there  is  a median  longitudinal  band.  The  male  genitalia  are 
depicted  on  Plate  7,  fig.  2. 
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Measurements. 


Female. 

Male. 

length. 

Width. 

Length. 

Width. 

Head 

•46 

•36 

•35 

•26 

Prothorax  . . 

•11 

•26 

•1 

•2 

Mesothorax  \ 

•2  / 

•28 

} '16  { 

•21 

Metathorax  J 

l 

•5 

•31 

Abdomen  . . 

1 16 

•65 

•81 

•28 

(2nd  & 3rd 

(2nd  seg.) 

seg.) 

Total  . . 

1 -93  mm. 

— 

1 -42  mm. 

— 

Described  from  several  females  and  males  taken  off  three  speci- 
mens of  the  Red-faced  Mousebird  ( Colitis  indicus,  Lath)  at  Onderste- 
poort,  Transvaal. 

This  new  species  approaches  E.  radiatus,  Neumann  (Arch. 
Parasite,  xv,  p.  378,  f.  23,  1912),  which  was  described  from  speci- 
mens taken  off  an  undetermined  host.  These  two  species  can  be 
easily  distinguished  from  each  other  by  the  shape  of  the  head  and 
abdominal  markings,  etc. 

2.  Esthiopterum  longicorne. — Piaget. 

Lipeurus  lonqicornis,  Piaget,  Les  Pediculines,  p.  329,  PL  28, 
f.  3 (1880). 

Several  females  and  males  taken  off  a White-breasted  Duiker  ' 
( Phalacrocorax  lucidus,  Licht)  at  Port  Alfred,  C.P.,  18/8/18 

(Gr.A.H.B.). 

3.  Esthiopterum  fuliginosus. — Taschenberg. 

L.  fuliginosus,  Tasch,  Nova  Acta,  44,  p.  156,  PI.  4,  f.  3 (1882). 

L.  testaceum,  Tasch,  Nova  Acta,  p.  135,  PI.  5,  f.  3 (1882). 

Four  males  collected  from  a skin  of  a Cape  Hen  ( Majaques 
aequinoctialis,  Linn),  in  the  Transvaal  Museum.  This  bird  was  shot 
at  Lamberts  Bay,  C.P. 

These  I have  compared  with  specimens  in  the  South  African 
Museum  labelled  “ Naubates  fuliginosus,  Det.  by  L.  Harrison.” 

This  species  was  described  from  specimens  taken  off  a Wandering 
Albatross  ( Diomedea  exulans ) and  a Yellow-billed  Mollymawk  (77m- 
lassogeron  cldoro rhyncha) . 

Waterston  has  recorded  it  from  South  Africa  taken  on  D . exulans , 
the  Mollymawk  (D.  melanophrys)  and  M.  aequinoctialis,  and  it  has 
also  been  recorded  from  Cape  Pigeon  ( I) option  capensis). 

4.  Esthiopterum  giganticola. — Kellogg. 

L.  giganticola,  Kellogg,  New  Mallophaga,  1,  p.  105,  PI.  5, 
f.  6 (1896). 

Males  and  females  taken  off  a skin  of  the  Shy  Albatross 
( Thalassogeron  layardi,  Salv),  in  the  Transvaal  Museum.  The  bird 
was  shot  by  ^Vlr.  Roberts  at  Lamberts  Bay,  C.P.  These  I have  also 
compared  with  specimens  in  the  South  African  Museum  labelled 
“ Perineus  giganticola,  K.  Det.  by  L.  Harrison.” 
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As  I have  not  been  able  to  find  the  descriptions  of  either  of  the 
new  genera  in  which  this  and  the  preceding  species  are  now  in- 
cluded, I have  retained  them  in  Esthiopterum,  although  I am  con- 
vinced that  they  cannot  remain  here. 

Genus  Pectinopygus. — Mjoberg.  * 

Pectinopygus,  Mjoberg,  Arkiv.,  f.  Zoologi,  VI.,  p.  95  (1910). 

1.  Pectinopygus  bassanae. — 0.  Eabricius. 

Pediculus  bassanae , 0.  Fabr.,  Faun.  Groen.,  p.  218  (1780). 

Lipeurus  staphylinoides,  Denny,  Anopl.  Brit.,  p.  180,  PI.  15, 
f.  2 (1842). 

L.  pullatus , Nitzsch  in  Giebel,  Ziet.  f.  ges.  Nat.,  XXVIII., 
p.  387  (1866). 

Several  specimens,  both  females  and  males,  taken  off  a Cape 
Gannet  ( Sula  capensis ) shot  at  Knysna,  C.P.,  1899.  These  specimens 
■were  collected  from  a skin  in  the  Transvaal  Museum.  This  species 
was  described  from  specimens  taken  off  the  European  Gannet  ( Sula 
bassana).  It  has  also  been  recorded  from  S.  alba  and  S.  fusca. 


EXPLANATION  OF  PLATES. 

Plate  1. 

Fig.  1 .—^Menopon  lophocerus,  nor.  sp.  9- 
Fig.  2. — Linognathoides  faurei,  nor.  sp.  £ . 

(a)  Pleural  plates  of  female  of  L.  faurei,  nor.  sp. 

( b ) Sternal  plate  of  same. 

Plate  2. 

Fig.  1 . — Menopon  powelli , nor.  sp.  $ . 

Fig.  2. — genitalia  of  M.  francolinus,  nor.  sp. 

Fig.  3. — $ genitalia  of  Trichodectes  lineatus,  nor.  sp. 

Plate  3. 

Fig.  1. — f genitalia  of  Menopon  lophocerus,  nor.  sp. 

Fig.  2. — $ genitalia  of  Menopon  bucerotis,  Kellogg. 

Plate  4. 

Fig.  1. — Sternal  plate  of  Menopon  crater  opus,  nor.  sp. 

Fig.  2. — Thorax  of  Menopon  praecursor,  Kellogg,  ventral  surface. 
Fig.  3. — Head  of  Degeeriella  fusca,  9 > from  Buteo  jackal. 

Fig.  4. — Head  of  D.  fusca,  9 > from  Micronisus  gabar. 

Fig.  5.— Head  of  D.  fusca,  9 > from  Elanus  caeruleus. 

Plate  5. 

Fig.  1. — Menopon  francolinus,  nor.  sp.  9- 
Fig.  2. — Trichodectes  lineatus,  nor.  sp.  9 • 

Fig.  3. — Goniodes  hilli,  nor.  sp.  9 • 

Fig.  4. — Goniodes  nigromaculatus,  Mjoberg,  £ . 

Plate  6. 

Fig.  1. — $ genitalia  of  Trichodectes  caprae,  Gurlt. 

Fig.  2. — $ genitalia  of  T.  painei,  Kellogg  and  Nakayama. 

Fig.  3. — $ genitalia  of  T.  bovis,  Linne. 

Plate  7. 

Fig.  I. — Esthiopterum  colius,  nor.  sp.,  9 • 

Fig.  2. — Esthiopterum  colius,  nor.  sp.,  $ genitalia.  . 

Fig.  3. — ■ Linognathoides  faurei,  nor.  sp.,  genital  plate  of  9 • 

1 ! 9 denotes  female. 


$ denotes  male. 


Plate  1 


Fra. 


Plate  2. 


Fig.  2. 


Plate  3. 
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Plate  4. 


Fw.  1. 


Fig.  2 


Plate  5. 


Plate  fi. 


Plate  7. 


Fm  3. 


